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SPECTRUM 128 PLUS 
Revi 
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Dynamite Dan II • 
Stainless Steel • Mindstone 





WIN!* 

Dan Dare • Colossus 4 Che! 

Magnum Joystick* 
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Amstrad Disc £13.95 



MIKRO GEN 

tern Centre 



FEATURES 



THE PROFE&SlONAl TOUG1 programming advico from 
Steve Turner. 20 



RANDOM MEMORY: memory laving lipi from Clyde 

llth. 29 



READER SURVEY; reveal your InnemiOtt thought* on ZX 
and win a free tub. 45 



COLOSSUS CREATOR Interview with programmer 
Martin Bryant. 50 



TRAILBLAZING WITH GREMLIN: ZX Vltltt the Sheffield 
bated toftware haute. 58 



MACHINE CODE CALCULATOR: rerett at the 
Spectrum* ROM. 42 



ART STUDIO ARTIST: go*i pop. 60 



REGULARS 



q first look at th« new Amslrad/Slnelalr 
machine. 



Reader* tetter* 
problem page, 
the new Media Manager reviewed. 
newt from ttie Stale*, 
text handling for the 



COMPETITIONS 



DAN DARE: book* and garnet to be won. <? 

MASTERTHONIC: name the game. 41 

COLOSSUS: become a Grandmaster and win CDS 1 
new Chess gorrtfr 
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Pii Chen freifl tho Edg& Choii foaiu/o 
boglm on pag* 43 



SOFTWARE REVIEWS 



Xarq (171, Slalnlets Sfeel , Dynamite 
Dan II (42), Operation Omega [57). Mlndtfon* (82], 
ihort revlewi lection . * , 38 





Con you name thli gome? (41), 



the Bogglt has arrived from CRL. 



PROGRAMMING PROJECTS 



SHORTCUTS: more readen* routine*, 26 



DISCOVERY TRICKS: tome hlnta on uttng the Discovery 

dlto drive, 66 



VENTURESPEAK; Alan Davit 1 adventure language 
jo riot 51 



MACRO LIFE: a new version ot the game at Lite. 54 



GHOST CHASER: a QL arcade gam* 32 



SPECTRUM/CeL LJHK UP- communication! between the 
twq machine!. 72 
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Spectrum 128+2 launched at PCW Show 



Am $1 rod hove made iheir 
rirsrf move as new guardians ol 
the Sinclair name — an 
Impressive redesign ol the 

SpoClrum 128 rncOrpOrating 

features thai Spectrum owners 
have been calling for war 
since its introduction, 

The black box 1 lock ol 
previous Speclrums has gone, 
replaced by a more robust 
I oolong g rev green CO Sing 
reminiscent of the Arnslrod CPC 
terlet 

The glued on tape recorder - 
promised by Alan Sugar has 
been included m the term of on 
integral daiacorder so thai 
fiddlmg with volume controls on 
cassette players is now a thing 
ol Ihe past 

The (lot keyboard, bane of 
many a Spectrum programme* 
has disappeared, lo be 
replaced by a (or more prr> 
fesskonol looking 56 key lull 
travel type writer tfyle Qwerty 
keyboard" 

In keeping with Amslfad's 
vision of Ihe 128 + 2 as a 
powerful gome playing 
machine two joystick ports 
have been included. These are 



nonstandard pons accepting 
onty new Sinclair SJS1 Joysticks. 
This Is a matching colour 
coordinated (oystick which will 
be available eilhef bundled 
with Ihe machine or separaiely 
a I E14 99. Joysticks thai ore not 
Compatible with Ihe port can 
iiiil be attached via interioce in 
the time honoured fashion. 

Despite the emphasis on 
gomes playing (here ore still 
many options open tor other 
uses wilh ports provided for 
key pod. serial printer and MIDI. 
The Plus 2 is compatible with 
interlace one and mlcrodrives 
and olher peripherals 

So those Spectrum owners 
who ore looking tor a computer 
with more possibllltes than 
games playing will not be 
disappointed with the 
capabilities of the Plus 2 

Internally there are no real 
changes from the original 128, 
the redesign concentrates oa 
improving ease ot use One 
minor change in the ROM *s 
however apparent Irom the title 
screen, tor Sinclair 19*2 now 
reads Amstrad. 

One Sinclair tradition thai 



has been adhered to is pricing 
The 128+2 comes with a power 
supply, oriel lead and manual 
lor £149 fine VAT)- That's £30 less 
lhan the cost ot the mark 1 128 
when it was launched 

One quibble with the first 128 
was the discovery that some 48K 
soltware would not run on if 
Amstrad hope to improve this 
siluallan by badgmg Spectrum 
software wuh a Sinclair Quality 
Control 1 " seal ol approval which 
guarantees Ihot the software 
will be compatible with the 
126+2, 

Amstrad have shrewdly 
redesigned the 128 in the 
Amstrad Image and with a 
decent keyboard and built In 
tape recorder now added and 
a highly compeietive price tag 
M seems I hat Amstrad under the 
guise ot Sinclair haw another 
success story on their hands, 



Getting 
technical 



Spectrum 128 + 2 
£149 (inc VAT) 

Memory 

RAM 128 Kbytes 

ROM 32 Kbytes 

CPU 

280 funning al 3.5*690 Mi 

Screen 

256 S 192 Pixel resolution 

24 x 32 co Four re sol u I ion 

8 colours ioreg round, S colours 

background plus Intensity and 

flash sellings 

Independently controllable 

border 

Sound 

Three w^ce tone and. or noise 
with 16 envelope setting One 
voice CPU generated. Output 
via TV or audio socket 

Keyboard 

SB keys full travel Qwerty" 

keyboard 

Storage 

Integral da toe Oder. Volatile 

silicon disc 

Firmware 

4SK Speclrum Basic (corn pa la 

bully mode) 

128K enhanced Spectrum 

basic with lull screen editor and 

men driven command system 

Co leu la lor 

Single- key program loading 

system 

Interlaces 

UPH PAL TV port 

Serial printer port 

RGB monitor port 

Keypad port 

Midi pari (out only) 

2 Joystick ports 

Audio Oul port 

Expansion 10 port [kill Z80 bus) 
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PCW Show Diary 



The software houses In previous years have Cried to outdo 
each other by stands of sheer size This yea r Ih © status standard 
had shiflod towards height with several of tho major 
composes opting to go for fwoHor stands from the If lofty 
positions software house execs could peer down Into the 
crowded hall below where the serious business of hunting 
down the latest games was going on. But, as always, a vast 
majority of what was on view was In an* unfinished preview 
state. Bui here's a taste of fhings lo come In the near (or distant] 
future from the software house*, 

Act (vision — Spin otf games from the Howard the Ouch 
cartoon strip and the forthcoming David Powte film Labyrinths 

Addictive — President, o new game from Kevin Football 
Manager 1 ' Toms, 

Ariel a soft — Deactivators an android bomb disposal team 
fighl agalnsl Ihe clock In a 3D moio of rooms. Hanna Barbara 
spin off* — Centurion and The Challenge of The Gobots* 

Beyond — with a stand decked out like the bridge of the 
Enterprise Beyond were heralding Star Trek (ETA mid October), 

Do mark — A new Bond game. Live and Let Diet 

The Edge — Fa Might II, a fulM28K version designed with 
the Plus 2 in mind. It will food in two parts far the 4BK machine 
Shao-Uni road, an arcade conversion from on original 
Konarni maiilal combat game Palitron — 3D scMI game from 
the author or Strangelaop. 

Electric Dreams — 5c l- II horror film Aliens will get the 
computer gome treatment: ETA November. Da untie**, on 
arcade conversion by Ihe Ram Jam Corporation: ETA 
November, Explorer, an arcade adventure set on a 'jungle 
planel'; ETA October. Chameleon, a game based on the 
battte between the four elements, 100 scrolling screens and 
3D Porta motion! [whatever that Is). ETA unknown Big Trouble 
In Little China, a film spin off with mystical martial arts 
elements: ETA November Circus of Fear, described as a 
mixture or adventure, strategy and arcade 11 — a murder 
mystery set under the big top. Other games In the pipeline 
are Prodigy and Star Raider* II. 

PlreWra/Odin — Hypa ball a futuristic sports game and The 
Plot an arcade shoot- em- up 

Hewson — Urtdlum. a great success on Ihe C64 Is being 
converted. A high speed space combat game which 
Incorporates impressive ae robotic flying. Fire lord < from the 
author of Starquoke and Devils Lair, an arcade adventure, sel 
in a medieval world 

Melbourne House — Hot on the heels of the Spectrum 
12* +2 have Ihree books due for release. S|»c1rum Plus TWo 
Machine Code lor Ihe Absolute Beginner, Spectrum Plu* IWo 
Programmer's Guide and Spectrum Plu* Two ROM 
Disassembly, On the games front (here is Aster J x the Oaul + 
Dodgy Geezers (from the writers of Hampstead and 
Tor ro mo linos) and Inspector Gadget. 

Ocean/Imagine — The Groat Escape, a 3D POW escape 
drama, Parallax, a space shoot em-up and film spin offs, Top 
Gun and Cobra are jusl a few of Oceans forthcoming 
releases, From Imagine there's Kg n ami's Gotf, a coin op 
conversion, Mag Max and a new soccer simulation - Super 
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Ch&etah MacM+ 

New Peripherals at PCW 

Cheetah spotted Ihe need for Joystick adaptor* tor the 
new Spectrum 124+2 and the Cheetah Mach1+ (£14 95) and 
the 125+ [£B,95) come with standard and 120+2 compatible 
con nee lor*. An adaptor for standard to 128+2 joystick 
compatibility it available for £2.99. 

Ram Electronic* have launched the Music Machine, a 
complete add-on music system for £49.95. Also released Is 
(Jam print (£14.95), a Centronics printer Interface wllti Joyitlck 
port and Instant access 1 word processing. 



Spectrum Games Top Ten 



1 HI 


Jock the Nipper 


Gremlin 


2 |2! 


Ghosts n Goblin* 


Elite 


3 ( ] 


Atlantic Challenger Game 


Virgin 


4 (4) 


Green beret 


Imagine 


5 ( I 


The Boggii 


CRL 


* ( ) 


Mission Omega 


Mlndgames 


7 | » 


Slain lets Steel 


Mlkrogon 


ft (9) 


Bobby Bearing 


The Edge 


* n 


Trivial Pursuit 


Do mark 


1 ) 


Mexor 


Design Design 



(Chart supplied by w.H Smith) 

Littte change af the lop this month as the software houses hold 
back their new games for en masse release at the PCW show, 
Jack the Nipper remains a I No i irui rtw? longest slayer Green 
Bore! seems to have permanently claimed the No 4 spot with 
Its third showing jusl inside the top five 
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Bounces 
Winners 



The Bounce* com poll Ikon in our 
Juno issue thought In lots at 
entries [tar loo many in tact, 
since I've now gal to spend oil 
morning typing out the nomet 
of I ho winners), though quite a 
few look liberties wi I h I he word- 
square and started inventing oil 
sorts a* odd words to gel the lull 
number required (nave you 
ever heard of a sport colled 
ftiioT], 

Anyway the tlnai list al win- 
ner* is as follows: first prize of 
£100 worrh ot sports equipment 

Brian Birch, Ireland. 

Ten copies ol the Bounces 
gome go out to: FWer Bibby, 
Cheshire, Gary Bond. County 
Antrim: Simon Wrtghl. Rltorks: 
Kevin Standing, MaidiloneL 
John Luck, Hertfordshire; Mrs R, 
Mackiei County Antrim; Bruce 
AHman, Cheshire: Michael C 
toyne, Gloucester; Philip Main, 
Peterborough; David Schwitm 
London 

Fifty Beyond T-shirts ten David 
Hylden. Wellingborough; K 
Iroteon, Aldershot; Alan wood. 
Isle of Wighi: Nicholas Whitney, 
Bwwood, Gary Evans, Dyted; M, 
Wofcon. Darwen. DM Shannon, 
County Anttim, Michael Hun- 
dertharfc. Easiboumo, Chrt* 
Geggu* E»e*> H. Lyndon. Forn 
borough; Marcus McManuv 
County Letlrlm; JS, Russell, Fare- 
ham: rotor Taswell. Devon; M, 
Lesion. Blackburn. David Haf 
row. Hertfordshire; Ail stair May. 
Moray; DE NicholK London, 
David Nunek Ohio USA, Mn C 
Welsh. Glasgow; fl Sharp Dun^ 
dee; Norm McLean, Ayrshire; 
Gavin Hunt. Nottingham; David 
Look, li*ei: T. Scraag. ttwkshire, 
Colin McChesney, Renfrew; Dar- 
fen Way, Plymouth, LR Andrews, 
London; Don Smith, Sussex. John 
AkJen, Cornwall; K Q*M*f, Saudi 
Afabia; A, Rathbone, Warwick 
shue, Pi rone Eddy, Belgium; N 
Coburn, Lancashire; P White, 
Black bum: Pout Beedan, Kent 
Paul Hor ridge Lancashire; Ah 
Warwick. Tyne and Wear; Nell 
Fenwick, Middlesex. Miss EM 
Dron. Surrey; Rob Ram show, 
Tyne and Wear; Andrew Moss, 
Newbury, Moik Syder, Mersey- 
tide; t. Ackeriey. Derby. R. Sands, 
Ski plan; T5. Co*, Wtdmer End; 
Jawn Killgallon; Glasgow; Raul 
Matthews, Avon; & Morris* Roch- 
dale: David Kelley. Stevenage, 
Adam Mayer, Lin 



And vast quantities ol 
Bounces posters are on their 
way to: Simon Bean. Oxtafd- 
ihirs: Keith Moope, Kent: Steven 
Smllh. Bristol: K toy lor. Notting- 
hamshire. Lo* Harris, Guernsey: 
R, Hardman, HMS Sealion; Daryl 
Jones, Cardiff: Michael Shod, 
Banffshire; Graeme Ftofltt, Sui 
talk: lony Evans, Newcastle 
upon Tyne; S Curtis, London; 
John DiRon, Moray; K.E Hankfn, 
Wesi Midlands. Guy Davie* 
Surrey; Sean Alvenon. Essex; 
Michael Elsy Tyne and Wear: 
Lawrence Mil lea, liver pool: 
Philip Yeung. Liverpool: Pierloof 
Ffancts. Belgium, Matthew Aus- 
tin, Buck tngharmhue, J R Smith, 
South Yorkshire; Matthew 
Arnold, Buckinghamshire; 
Gerry GaHoway, Liverpool; CI En- 
ron Stallard, Dorser. Slower I 
Caltey, Surrey; A F. Motin, Leeds; 
Malcolm O. Mackenzie, Lan- 
cashire: Neil Owen. Prestwood; 
Jason Sheppard, Hampshire; 
Aeter Do vies boncovtof, Gary 
Swindlehurst; John Pull on, Lon- 
don, Ropapanagioiu Evange* 
I os, Greece; Joago Snook, 
Devon: Keith Gl scomoct Wdfcesr 
for- Marcus Beer, Kent- Fergus 
McCabm Slerlingshlre, IE. Red- 
tern, London; Graeme Copp- 
ing, Yorkshire; Sean Rawe, 
Worthing: Mr K, Acheson. Hert- 
fordshire: CA. Storntord, North 
Yorkshire; Michael Edward* 
Middlesex; Raphael McCrea* 
die, Maidenhead: Mark Sum- 
mers, North umber land; R.L. 
Laid law, Birmingham; Uthlr 
Yasin, Wed Yorkshire; Jeremy 
Johnson, Burford; Roy Salmon* 
Gron Canana; Mark Edwards, 
County Anlrlm: K. Galloway, 
Basingstoke. Andrew Chester, 
Rugby: Martin Ale*lv London; 
Noil Dyer, Dorset; CoHn Bays* 
Worcester; Jorge n Jacabseo, 
Denmark; Hugh McAudey, Bel- 
fast; Mrs LL Higgln* Nailing 
ham: Miss C Chlpchose* a*tord; 
M. Cunningham Brown, War- 
wickshlre; Piper, Surrey; Vin- 
cent Teoi Hertford; A.I Dal II, Lon- 
don; Nell P&skett, West Sussex; 
Allstalr Mcleod. Scotland; 
Craig Soy, Cumbria: Barry Car- 
ter, London: Douglas Porril, West 
Sussex: Alan Bacfc, Derbyshire. 
Paul Robinson, Maryland, USA, 
A, Thomson. Essex, L&ll Kom- 
staedl. France: Alan Thome. 
Cleveland. Timolhy Hoodies* 
Bedlord: Martin Dolphin, Pre** 
ion: Joe Kaso. Hampshire; Jonn 
Romer, Switzerland; Mark Hen- 
derson, Glasgow; Philip Chard, 
Bristol; Robert fogarty. Eire; 
Ste#an Elsinga Netherlands; Eric 
Ferguson, t/SA; Clyde Soesan, 
London; M Be dlord White 
Birmingham. 



By appointment 

8th Day Softwam, formatty purveyors of cheaplo adventure* 
to not as many massos at they would have tikod r /rave gone 
upmarket Th&lr n&xt offering c&tts ti tult £6,95 and features 
a group of eftamefetf known In the press ai Tb# Royot Family, 
With all your favourite^ royal roguo* and a plot thai d&Gsni 
hwar repeating the game, simply entitled HftH should be In 
the thopx round about now, or you can contact 8th Day on 
051*677*1561. 







Activision Eidolon 

Eidolon is the latest Specirum offering trom Activision, and Is 
due lo be released in two versions for the 43 and 12BK machine* 

the Eidolon is a machine invented to allow you fa explore 
I he depths ol your own subconscious Id (whatever happened 
lo good old 'rap the aliens' games? J It seems I hat your mind 
is full at weird creatures that Turk" In the deplhs, but fortunately 
Ihe Eidolon can zap these little psych obooger* wiih lirebail^ 
I hough 1 1 doesn't say what I hey II do lo the inside ol your head 

Featuring ultra-realistic' tractual graphics, Eidolon will let 
yau plumb your own depths tot E7W (4BKJ or E9.99 f12BK). 







KnlgM Rider 

Knight Rider-here at 

By now you might know whether or not Ocean hove managed 
to gel Knight Rider out In time to meef Its latest scheduled 
release dale which was the end of August, And, as a mark ol 
their confidence Ocean have even supplied same screen shots 
from ihe game (though we haven't yet seen a review copy) so 
you can have a took at it h^m and see If you think It was worth 
the wait. 

Also on the way from Ocean this September is Nightmare 
Rally, a "surreal" driving simulation that doesnl look amazingly 
unlike K nig hi Rider, and will sell lor the same price, of £7.95 
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Going Ape 



Martech ore stepping up their release schedule with a 
number ol new til let due lor the autumn, The Spectrum 
version of W.A.G. is due In September, to be followed In 
October by Cosmic Shock Absorber and a new martial arts 
simulation called Uchl Mala based on Judo, 

Then In November, Tarzan will be swinging along In a 
game In which the guy with the monkey has to rescue Jane 
from the natives who have kidnapped her and hidden her 
In the depths ol the jungle (sounds like it's going to offend 
the sex and racial equality lobbies, but then there^s nothing 
wrong with a little controversial publicity every now and 
then). 

All Martech's autumn releases are priced at EB.95, apart 
from W.A.B. at £7.95. 



More Chess 



Callously disregarding our special Chess feature this month 
AIM gala have decided lo launch their new Cyrus II Chess 
program next month. Available In version tor the 48K 
machines and a special 3D version for the 128 1 Cyrus II is 
trumpeted Qt The best Chess program tor the Sinclair micros' 
Featuring a variety of options (which well look at at a later 
date) both versions of the game will be available In 
September for £11.95. 



Madness by Moonlight 

Arriving |ust microseconds loo late to be reviewed this Issue. 
Moonlight Madness arrived Irom Bubble Bus Software Written 
by John Cain, author ol Booty — the first ever decent budget 
game - this is an arcade adventure in which you have 10 seek 
out the nineteen pills hidden In a dark old mansion, 

WeVe reproduced Ihe cassette artwork a) because Irs got 
a nice picture on It. and b) because it's ihe first game we ve 
seen I hot has the new Am strad /Sinclair qua Lily control sticker. 
What with the release ol the new Spectrum l2flond the quality 
control getting started It Jooks as II Amslrad haw finally gotten 
Iheir strategy for Sinclair worked out fwe hope) . . - 





Who wants to 
live forever? 

If you da then Mlrrofsofts new 
game. Zythum is the game for 
you. II you can moke it across 
the four territories full of pits, 
marshes quicksand, landmines 
and the like then you just might 
have a chance of gaming the 
mysficai elixir which will granl 
you eternal hie (which may be 
the oniy way you'll ever get to 
see Knight Rider released). Oi 
course elernat lite doesn t come 
for nothing so you 1 1 have to 
stump up £7.95 for the privilege 



Citizen 
Printer 
Winner 



The winner ol the Citizen LSFMQ 

Sr inter Is E.B Hepburn Irorn 
atgeihy Bay in file, Scotland 
who correctly answered the 
questions on the LSPKVs print 
speed in NLfi mode (2SCPS), the 
sue ol Ihe primer's butler (4K) 
and ihe Hie expectancy 
(100,000.000 characters] 



Biggli 
Winners 



Lashing*, oi wizard prongs, old 
chaps and chocks away type 
banter were received in our 
Biggies caption contest. But the 
winner of the Biggies Goodies 
bog of a copy of ihe gome, 
Biggies T-shirt, scarl. soundtrack 
album, badge and poster is A. 
Hulmes ol Aliringham In 
Cheshire for Biggies comment 
to Ihe threatening Gorman; 
Okay okay, three tree flying 
lessons'. Twenty live valiant 
runners up carry olf a copy of 
the game. T-shirt and badge. 
They are Geof Dagger, 
Blackburn; Chris Harris, Sutton 
Coldlield; N Owen, Prestwood; 
Tony Raven. Llanefti; Andrew 
Jome^ Tyne and Wear: Charts 
James. Telford; J. Clayton. 
Altrmgham; BJ Kamphuis, 
Holland; P. New n ham, Weston 
Super Mom: R Serbert. Harrow- 
note; Barry Carter, London E2; 
Jorgen Jacobsen. Denmark: C 
POfkm, Payleigh; Joseph Kasa, 
Basingstoke; Gerry Galloway 
Liverpool; Christopher Smith, 
Bushey Heath. Lars Stkholm, 
Denmark; 5, Brodig, Hull; Gary 
Bond. Carrtcktergus; Rob Bam' 
shaw, Tynemoulh: Alislair May, 
Moray: Geof Hi it, Bel last; P Pa ge^ 
Wirral; Ion Hope. Walsall- Chris- 
toph Pulhall, Wesi Germany. 



Branching 

out . . . 

f . with two new label* are 

Ariel atoll- Until recently 
theyVo been mainly reliant 
upon American C64 games 
for Iheir releases over hort\ 
but now Artalasoff Intend to 

ok pond with two new 

labels. Reaklor. which will 

concentrate on or cade and 

action games, gets under 

way with Deactivators, The 

39 Steps label wilJ focus on 

adventure and stralegy 

fjames, starting with They 
ole A Million In which you 
have to plan the perfect 
crime, Both new titles will 
cost ££.95 for the Spectrum 
version* 



Room 10 



CBi look tike they 11 be having a busy autumn starting with 
the September release of Boom 10. Sounding a bit Ilk* a 
mixture ol Ball blazer and squash, Glydlng Is a futuristic sport 
played In Room 10 of Ihe Galcorp Leisure Complex, and 
Incorporates a special split-screen display. 

Then In October you can expect Cyborg, the first part of 
a Sri logy which carries on Ihe theme of the To u CeH game, 
and this wilt be followed by the arrival of Oracula, This was 
originally planned as a simple text adventure^ but according 
to a GUI spokeswoman the game "has become quite 
sophisticated, and now has SD graphics". 

Draculo and Boom 10 will be available tor £7.95 white 
Cyborg will cost EA.95* 



Computer Music at it's best... 
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For ZX SPECTRUM -Compatible with 48/128k/+2 



Midi h 



pi. 



u i 




*s i- 



• •*■ 



k *i 2 ***** 



• MIDI DELAY FACILITY 
• MIDI IN'OUT/THROUGH 
• STORES THOUSANDS OF NOTES 

• CONTROL ANY MIDI COMPATIBLE INSTRUMENT 

• FORWARD AND REVERSE SEQUENCE PLAYBACK 

• FULL MO COMPATIBLE ASSIGNMENTS 

• REAL OR STEP TIMf INPI i f FROM INSTRUMENT OR COMPUTER 

• SUITABLE FOR HOME OR PROFESSIONAL USE 

• EXCEPTIONAL VALUE 



• SAMPLE ANY SOUND • SYNC FACILITY • MIXING OF SAMPLES 

• SUITABLE FOR HOME OR PROFESSIONAL USE • SIMPLE TO USE 

• REPLAY AT VARIOUS PtTCHES FORWARDS OR BACKWARDS 

• POWERFUL EDITING FACILITY • ECHO. REVERB ETC 

• SAMPLE SOUND EFFECTS INCLUDED • COMPLETE SYSTEM 

• EACH SAMPLE SOUND STORED AS MLES IN MEMORY 

• BANDWIDTH AN AMAZING 1 7 &KH/ 

• OUTPUT THROUGH MOST HI FI'S • MICRODRIVE COMPATIBLE 

• GRAPHCS SAMPLE DISPLAY • PLAYBACK FROM KEYBOARD 

• REALTIME PITCH HARMONlSER 




.;;&£« 





W 



fSfiEGDRUMl 



Digital Drum System for trie Spectrum 48/i28k/+2 
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8 DIGITALLY RECORDED REAL DRUM SOUNDS 
SIMPLE TO USE - UP AND RUNNING IN ONLY MINUTES 
A TRUE DIGITAL DRUM MACHINE 
'REAL TIME' OR ON SCREEN PROGRAMMING 
COMPLETE WITH SOFTWARE 
EXTRA SOUNDS CAN BE LOADED FROM TAPE 
CREATIVE EDUCATIONAL AND FUN 
THE MOST EXCITING PERIPHERAL EVER DEVELOPED 

DYNAMIC FILING SYSTEM — STORE OVER 

1000 PROGRAMMED RHYTHMS 

SONGS CAN BE SAVED ON TAPE /DISC 

TAPE SVNC FACILITY 

POLYPHONIC • COMPREHENSIVE MANUAL 

JUST PLUGS IN TO MOST HI FI'S 
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Dan Dare is about to 
burst onto the 
Spectrum in a new 
game from Virgin. Win 
the game and save the 
universe. 



irgin's Don Dare is bound to 
gain accolades from all 
quarters when its released soon 
and we'll be reviewing II fully 1 in 
the next issue To whet your 
appetite its enough to soy thai 
the graphics are among 1 he 
best yet achieved on the 
Spectrum and it's a game ol non 
stop ad ion. 

The (if si two winners carry off 
the game plus a special bonus 
copy of the book. The Man Who 
Drew Tomorrow 1 !, the lite story of 
the Illustrator Frank Hampson 
who gave Dan Dare his original 
look in Ihe comic strip. Racked 
with illustrations from the classic 
strips Ihe book retails In the 
shops for £9.95. 

There are a further 25 copies 
ol Dan Dare lor runners up 

Quiz time 

All you have to do to enter is 
answer three simple questions 
on Dqn Dore. 

1 What comic did Dan Dare 
originally appear In? 

2. What is Ihe name ol Dan's 
arch enemy? 

3, What is Dans spaceship 
called? 

When you've got the answers, 
complete the entry coupon and 
send it lo Dan Dare Competition, 
ZX Computing Monthly, No 1 
Golden Square, London W1 3Aa 

Remember to wrlle your 
answers on the back of your 
entry envelope 

The competition is open to ail 
ZX readers Irom planet earth 
except employees of Argus 
Specialist Publications, Alabaster 
Rassmore and Virgin games. The 
editor's decision is final and no 
interstellar communications can 
be entered into The closing 
date Is November 71h 1986. 
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Dan Dare Competition 
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Send your enlry lo Don Dore CompeWlon, ZX Computing Monthly. I 
No 1 Gofden Square, London W1R 3Aa ^ ^ 
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Footbalerof the Year 
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George Du Valle goes 
for a spin on Digital 
Integration's new 
motorcycle 
arcade/slmulatlon . 



T.T. Roc 

Digital Integration 

£9,95 



s II worth ihe wait? Thai 
queslion flashed Ihrough 
everyone's head as they had 
their first look at a playable 
version of TT Racer. Digital 
Integration's newest simulation. 
Although every Simula Hon 
addict will be familiar with ihe 
classic Tomahawk, TT Racer 
promised to be Ihe first game 
trom Di thai could be played, 
and enjoyed, by anyone 

It look less than ten minutes to 
get an answer to lhat Initio! 
question, a resounding Yetf As 
the author. RJ, Smith* 
demonstrated Ihe game* It- 
became very apparent that ihe 
two years It hod taken to write 
was well worth It. 

Although calfed IT Racer, the 

Some has very I litre to do with 
e actual Isle of Man TT races 
In fact, the game Is set 
completely in a ©rand Prist 
environment, with the player 
being able to race any of the 
four full classes, 80CC iZScc; 
250c c and the blue riband 
event, the SOOcc, 

Options 

Even before pfaylng the garnet 
the oplions give a clue to the 
Incredible scope of this 
program. In total there are ten 
Initial options, varying from 
entering your name to the 
number of additional bikes that 
will be In the race Contused? 
Dont be, DI have managed to 
make It possible to network up 
to eight Spectrum s together to 
enable racing. When used [and 
yes, I have seen It work), if allows 
you to see whoever is ahead or 
behind, and they can see you, 

Although this Is a fabulous 
option, and one that It would be 
ridiculous to Ignore, especially If 
you have a few friends with 
specfrums, the main game Is 
Impressive In its own right, in one 
load, the game gives you 
access to any of the 12 world 




championship tracks, Including 
Silverstone. Then Ihe choices set 
up your standard: are you a 
club racer who needs practice 
for five laps, or an enperienced 

Erotessional who is entering a 
ill GP? Ihe choice Is your* 

As with many recently 
released games* FT Racer has a 
tie* In. In this case with Suzuki, 
the Japanese motorcycle 
producers. However, unlike many 
lie- ms, Suzuki played a major 
role In the production ot this 
game. When I first saw the 
gama It was being ployed by a 
small Australian character, who 
looked totally captivated. It was 
later I found out that this was 
Suzuki's Number 1 GP rider, Paul 
Lewis, who was racing his real 
life partner. Nlall MacKenzia 

What came q$ the biggest 
shock was how natural they 
seemed to be I have no doubt 
that Daley Thompson would be 
hopeless at computer 
Decathlon, but lap otter tapt 
Raul managed to lower his 
times Eventually managing to 
get his time four seconds taster 
than the author Although at the 
Silverstone GP he unfortunately 
crashed on the first lap! 

Decisions 

Even when you have made all 
the initial options, you must then 
make a variety of vita! decisions, 
such as tyres Only then are you 
ready to start racing. Anyone 
who has ridden a motorcycle 
will be at a distinct advantage, 
even If it is only for a couple of 
minutes. Getting the knack of 
accelerating up to nearly 13,000 



revs before dropping the clutch 
is something not many car 
drivers will ever experience* 
Having mastered wheel I es, and 
managed to learn the one 
down, live up, motorcycle 
gearbox, the game starts In 
earnest. 

Having played the game, I 
recommend practice on any 
track you Intend to race on. To 
avoid anything except 
humiliation. It Is necessary !o 
know what kind of corner is 
coming. Without doubt the most 
realistic parts of TT Racer are the 
corners As with any flight 
simulator worth Its salt, the whole 
screen leans, and if you are 

going too fast you can almost 
»el the back end sliding away. 

Crash 

Crashing too 1$ very realistic* to 
the extent lhat as the bike hits 
the deck, grass is sprayed onto 
your shattered fairing. Thankfully, 
however, you manage to avoid 
Barry Sheene*like broken legs If. 
by some m trade; you manage 
to complete a lap. your time Is 
recorded for posterity, and If It is 
good enough, it Is stored among 
a roll ot heroes such as Xing' 
Kenny Roberts and 'Fast' Freddie 
Spencer. (Who? Ed.]. 

Overall. TT Racer is one ot ihe 
most Impressive games that t 
have seen on the Spectrum for a 
long, long time. Not only does It 
stretch the Speccy to Its limits, 
but It manages to remain 
Incredibly playable. For Digital 
Integration, tt is the most arcade- 
esque game they have ever 
produced — and In my view the 
best. 




HOWTO GET YOUR 
SPECTRUM REPAIRED FOR ONLY £19.95 
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SPARES FROM OUR D.I.Y. SECTION 

WHY NOT PURCHASE THE SPARES FOR YOUR 

COMPUTERS FROM US, THE ONLY MAIL ORDER 

COMPANY SELLING SPECTRUM SPARES. 

Same day despatch sen/ice on receipt of orders 

you can order dv Access card or call at our Reception 

ro co itect 





REPAIR SERVICE 





wiiHe you wait scrvic e including 
computer spare pares over the counter 

AllffimputmfuNYi ' .1 fully 

teited&ef ore return 

Fully insured for tne return journey 

Fixed low price or mx including post 

l>,Kkmn.jncTVAl llW - 1 1" tt« N -n prir- 

of really up to £ SO DO which some of our 
competitors are quoting t 
Discounts for schools and colleges 



BBST SBRVICE - 



Five too games worth ess od for you to 
enjoy and play with every Spectrum repair 
wereparr commodore 64 s Vie 30 s 
Commodore 16 sand Plus 4"$. 
The most up to date te*,r equipment 
developed &y us to fuiiy test and find all 
fa u I ts with in your c u m n u u ■ r 

Keydcar a repairs SperrrnmruO&eriiey 

Ooardsoniycrj as 

i month written guarantee on all repairs 





ARE YOU ANOTHER CUSTOMER - fed up 

waiting weeks for your estimate? 

NiX'ti your computer repaired fast? Then send n now to the Number one tizpMr 

Company in tne u K , or call in and see us at our new fully 

equipped 2,500 square foo? workshop, with all tne latest test eouijimem avauaoie 

am more than welcome 

We win repair your computer while you wair anil help you with any of your technical problems 

Commotio re computers repaired Jrjr only tl$ 00 Please note we give you a 1 00 low fixed 

orlce or M9 95 which mci ubet ret urn oost and packing VAT not a be* ween price like some 

■-. r Ropair companies offer we don t shock you with repair rjiiis £30 00 upwards We 
fl onjj ust repair me fault and send your computer oack we give your computer a ■ 

OVERHAUL WITH EVERY REPAIR WE DO:- 



56 Way 

ribbon cable to 
extend your ports for 
your peripheral 

£10.95 

plusd 50 pi p 



1*3 




we correct CQtQtir, sound Key board, Check the loading and saving chip , Put new feet on 
!| " has* irr. mired Checkforfu rtttc rc o n Check HI sockets including eji rmin .nrirepixi 
whe re needed A 1 1 f o r a n j n c I us< vf p nte 1 f 1 9 9^ I nc ludlng V A t . all part s. Imuran ce and post 
and parking No hidden e ictra? w ha tsOtWi VMtA r« I tow i . n- .i-.i I iq much about OtJf 
Service as we havo thousands of customers from an over tne won n highly delighted with our 
service A f irst class reputation for speed and accuracy Don ifnrrjet wear e run v twenty 
minu tes from Wane heste r City C e n t re so wh y n at can in nave a coffee with us and see your 
computer being repaired 




D.I.Y. 

CORNER 

We regret we c j-miloc 
srift* .i3i the components 
j- h hii iCT-i ju i .rniveusa 
call and *i- r jn quote you 
Over the phone delivery 
ovist class post 
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COMMODORE SPARES 
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t»1-SHtChip 

9061 14 ~ Houie Heeper 
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Readers to the rescue this month with advice and 
practical help tor fellow Sinclair owners 




Copying on the Brother 



the letter from Janet Wation 
about COPYtng to the 
B&OIHtR M10Q9 printer mat 
you pubhshed in the August issue 
prompts me to send you a listing of my 
program to do tusi that 

The program makes use o/ the bit 
tmage mode at the M1009 The 
problem, ot course is that the pixels on 
the screen run horizontally whilst bit 
imaae mode prints vertically 

What the machine code program 
does ts to take first the eight bytes ot the 



top letf character square and store 
th&m temporarily Then it takes the left 
most bit of each byte to form a byte 
corresponding to the first pixel in each 
of the first eight pixel fatwL This is stated 
as the first byte of AS Then the second 
bit of each erf the eight bytes are 
brought together to torm the second 
byte at A$. The process is continued 
until alt 256 pixels ot the first eight pixet 
rows are inAS t then a return is made to 
BASIC where AS ft LPRINTed in bit image 
mode Then everything is repeated tor 
the remaining 23 tines ot the screen, 
lines 9980 to 9988 of the 8A$iC 
program are intended to be incorpfr 
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M-M capyprnl E 1*1.64 


1 i 1 


CLEAR *«W LOAD •"iiril. b| cftptf,pnt C^COEE ■ Din ff(^) 




STOP 


O >-" r i 


OPEN rji-to-t LPRIKT CH** 2?+*ir*CHRi -Nil CHR* 27**1**CHR* 15 


X 


REM Op*n itrfia to chinntl "b". **t I <n* ipmclftg io 24/21V 




*nd 1*M mrqin to tS 


99m 


POKE 2371T.0I POKE »7t»t*#4 




REM Currtflt t^ritn t^flif • It Art of divplfty fill 


WG2 


FOR «»! TO 24 t 




REM 14 ] ih#i on *<:r**fi 


9*t3 


RANDOMIZE USR 6MOOI 




REM Copy on* 1m* of icrtm to A* ■ i% roqulr*d Ofdtr 


9-?B€ 


LPRIMT tHR* a^ + ^K^+CHG* O+CHRt )H 




R€M ill imago mod* for 256 p^tii 


***3 


LPR1MT ««i 




REM CqPV on* in** of *cr*tft to IK* printer 


**06 


LFftlNT CHR* SOI 




REM 1 i iv* f t*d 


9W7 


•CtT 1 


wss 


LPRINT CKtl 27*-2"t 




REM R«*1qr* normal hnt *p*C 1 rig 


ft*? 


CLOSE *3l RETURN 


^W$ 


SAVE **»*. lt N copyprnt B H LINE it VERIFY *»m*% X t rt topyprn | fc" 


tQP 


4949 


SAVE +«iii"iit**copvppfi1 C w C0E€ 6?3Q0***t VERtFY *"* M ill -<*0Yf> 


rnt C'CODE 



•Mc Program 
Machine Code Program 



rated as o subroutine within the user's 
own program, Jhe only stipulation is 
thai A$ must be the first variable in the 
program 

The result is not quite an accurate 
copy of the screen because the 
proportions are different, the printed 
version is stretched out a bit; it wont 
produce a proper circle 

1 am sorry about the quotes around 
aft the comments in the machine code 
Hsting t wrote the assembler myself and 
have only just altered it to get the 
comments printed on the same line as 
the instruction, I haven't yet worked out 
how to omit the quotes! 
George Brewster. 



Screen problems 

Problem No. t I use my 
Spectrum for ^serious" work 
such as word processing 
(Tasword ft and now Tasword Hi}, ttnan- 
ctafstechnlcat calculation, for which 
Omnicalc is excellent, and would use 
it tor electronic circuit diagrams If / 
could find a graphics program which 
would allow me to draw to an effective 
screen area rather larger than the 
Spectrum 256xt92 pixel slie, and of 
course Sav* and Print to a futtstie 
prmter such as the HR5. 

Melbourne Draw ts quite adequate 
tor the drawing function, with the tactttty 
to define enough UDGs to meet the 
requirements, and 1 haw Saved screens 
which are then reloaded into 
tettahead tor adding text using the 
smaller front type offered by the latter. 
However, MeiQraw only otters the 
standard screen sue. and this is hardly 
enough tor even tairty simple circuits 
The HBS printer will accommodate a 
print width equivalent to almost two 
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Spectrum screen* 

MelOraw does after the facility to 
scroti the screen, but the scrotted-otf 
portion is tost and gone for ever/ l have 
tried drawing one screen, Saving it and 
then scrolling it almost atf the somen, 
and using the remaining column 
and/or row as the teed" for the next 
screen, However, qs you can imagtne. 
the first screen isn't usually right tirsttime; 
and the complications ot recalling, 
amending resavlng f and rescrolling 
can b& imagined. 

I am aware ot the AMX Mouse, with 
which an drt" program comes, which 
does apparently oner a larger effective 
screen, bul at around £80. it's a lot to 
pay to tiff the missing slot in my program 
Inventory, and apart from the iarger 
screen II has a lot ot frills which I )vst 
dont require It appears that the pro- 
gram can only be used with the mouse, 
bul I cannot see that the mouse itself 
offers th& facility to use a larger screen; 
that Is the province o/ the coding, and 
ot course the available memory {Unless, 
of course, the mouse has its own ROM 
in m tagel} 

Now r has anyone come across what 
amount to a Melbourne Draw wiih the 
additional facility to a} draw to a iarger 
screen area, b} Save same, and c) 
provide for copying ot the larger area 
to a printer? 

{Maybe, if one doesn't exist. Tonl 
Baker could be prevailed upon to 
come up with an article on how It can 
be done} 

Problem No 2 is using Omnicatc 
with an Opus Discovery, the latter can 
use the some commands as the 
Microdrive for loading and Saving, and 
the Microdrive version of Omnicolc can 
be saved to disc It will run OK as well, 
but with on& or two snags which can be 
disastrous! for example, It one selects 
the Amend" option, and then Inserts' 
or 'Deletes" to copy or erase a column 
or tow. the program NEWS itself, and with 
It the data you have just entered . . . 

As Omnicatc users will know, the 
program as supplied on tape 
apparently looks for some indication 
that a mlcrodrive is present, and It It 
finds one r converts Itself to a mlcrodrive 
version, and saves itself to the drive. 
However, toadfng with an Opus 
connected does not effect a Save as 
described, even ft the spoce occupied 
by the MDRV variables is created by the 
"Rand USit 4Q0T command available 
with the Opus tar the purpose, 
Presumably Omnicatc looks for 
something other than a space which 
would be occupied by code bytes It 
actually associated with a genuine 
microdrlve. 

I bought the Omnicatc extension 
lope at the last Microfair from a supplier 
who said It would overcome the 
probiem. whilst It does offer the 
opportunity to add some useful 
commands to Omnicatc one thing it 
{toes not do Is solve the Omnlcatcafa 
Opus probiem. 

Again, any Ideas? 
Paul King^ Hassocks, Essex. 

Opus/Ta sword 

i read with Interest the letter in 
the August issue from Janet 
WoUgn about printers and the 
Opus Discovery and problems. Most ot 
these problems have been solved by 
wnting to Jasman Software, who have 
been extremely helpful 

It any of the programs Janet has will 
allow her to save screens to tape, a 
version of Tascapy on 3.5 Inch disk for 
the Discovery can be purchased from 
Tasman to enable her to print screen 
copies provided the printer is h> Cpson 




m 



compatible' full Instructions are 
tnciuded with the disk. 

Before saving Tasword Two to disk, 
two additional fines must be included 
In the Basic program to allow control 



codes to be sent to the printer. These 

are:- 

6 CLOSE =t 3 

A OPEN M 3;"ff' 

Andrew Bailey. Bradford 




Checking Machine Code 

I must commiserate with Mr f 
Wade Cooper of Burgess Hilt 
on hfs machine code 
checking problems I enclose two 
unsophisticated programmes which I 
have been using for some years and 
which may help our friend. 

Having been a subscriber to ZX 
smce late 1982 1 must say that I woufdnot 



miss a copy and look forward to tfs 
arnvol with great anticipation at the 
GftiFi&s and programming hints. 
ff ffofoy Fasmania. Australia 

Many thanks to Mr Boby br his 
Ihoughlful confribuhoa Tm 
sure (rial Ihe rwo programs will 
be of great use both lo Mr Wade 
Cooper and ofhof* who run into 
problesm with machine cade 
programming. 




10 f Qt E 2?<&5BjB 

20 INPUT ^AT WHICH A&r-BE55 00 YOU «I5H TO BE01N :h£l> 




CLS 




40 FOG I* I TO | 




PRINT ftf % # * # *|Fra A 




6v LET A»A*| 




?o next i 




BO FfUNT AT l9 f 0| H FRg69 ri^FOtt HOPE C. FOft CDFFECTiON | ,, 


to finish* 






100 IF trrtEit^M" THEN GOTO TO 




HO IF 1WEYI "C" THEN SOTO 250 




120 INPUT "NH1CH AGO J^EtTIQtt "",: 




*l UiT Cj ' jFEEl C 




J4« INPUT "ENTER COWECT C0DE%0 




ISO FftlMT C| % ., ."{D 




1*0 PMNT IS THIS EOFPECT ?.*»1 




170 FAU££ 




180 IF iMCKYfa'Y 41 Tl*N PO* E £ f DlG0T0 2lO 




IF IfJJ EYf "N" THEN MTU L- ■ 








21 - WUW1 "-Nr FUfrTHE* LUfhtLTtONS THJS PAGE ^- 1 PAUSE 




220 IF INKCY*""?* 1 THEN GOTO 1- 




t t IJ H THEN SOTO U*> 




GOTO :■■ 




23 If iNtEt* "P" THEN GOTO SO 




- CLElfMNt Ml L ■.<■■.- j f|_«5H Si'R£4M/l *G«J* CQ&t NOW 




57W 





Program i Chock WC Program — ui#d to 
i chock and oilor an axiitlng M/C program 



Program 2 utdd ror onlorkng machine code 
wllti or without c hockium facility and Iwth 
Input corrocllan 



10 foie 23*3& I B 

£0 INFV1 --I&DRE5S OF FIRST E«Tf- 

7- [NFtlT '!**«» OF EriTFIES BEFOFE CH£Ct SUM ""Entiir I* |l no gUcpcI \tl*t>\ 

■ p rj 

4m LUSlLET I ■• 
50 FOfi 1-1 TON 

60 irjfUT -ENTEF CQPE (EnUr «* ta HniifD^C 

70 IF CCO W (C 2Z& ANO C «9p THEN WTO 40 
B ^ i>qcq THtrj GOTO 210 

90 POKE A,C 
10C» FfirtNT A? ".**..*|C 
1 10 LET JWt+llLTf fnf+C 
].. r^.TT I 

130 ini-Ut LHtLhjlJM tntor zffQ it r.o -uicHii.*.- , 
(40 IF £-0 THEN GOTO 2^0 
1 9C F F I N T M C HEC I SUn- " i S t M TOTAL - 

■ ■■ ' ■ 
170 IF S' T THtN QOTO 

iBi't PRINT -AWV FUfcTNE* ElHPI^L ?"*MllH O 
19<* IF IrtKEYt-^Y* THEN GOTO 40 
200 tF IrwEVi "H* THEN GOTO 190 
210 PRINT FL^SH I J "SAVE VOUfR CDDC fiOWiSTDF 

i fcJNT "THERE IS AN ERRDF . f LEASE CNi. 

f'AUSE 200 
240 PR J NT DO YOU WISH TO nM'E ANY C0WECTIOr«S ^"iPAU 

IF JmEYf"N^ THEN GOTO SBO 
260 IF Jr»:EYt «^r " THEN WTO 240 

ir^uT -wh: dress th:eds -qf^ectjon ?* t i 

2B0 INFUT 

6« LET T-T-FEEI *+0 

^00 POE P f Q 

510 PftlNl r } M iQ 

31- IF S THEN PRINT "CHECt SUR- "|S f "■ TOTAL- "|I 
-30 00 TO 240 
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Pen Pals 



I'm a 17 year old Spectrum 
owner from Israel and I would 
be delighted to swap ideas* 
pokes, programs and games with 
anyone from anywhere in the world I 
have both a 48 and 128K Spectrum. 




Guy Windrelch, Sderot Hatates 5. 
Ramat'Gan 52453 

I'm i6 years old and would love to have 
a pen pal t have a 43K Spectrum but 
unfortunately games* books and 
program listings are very scarse here. 
Wtlhalm Otter meter PO Box 20Q52 
Noordbrug* 2525 South Africa. 
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iFree modem with 

your first years subscription 



• Does your micro chat to 70,000 people across the UK? 

• Can your micro interview pop stars, hackers and doyennes 
of the computer industry? 

• Can your micro provide the answer to your technical and 
software problems? 

• Could your micro send and receive telex's worldwide? 

• Does your micro do your shopping for you -and have it 
delivered to your door? 

• Is your micro an answering machine, delivering your 
private mail whenever you log-on? 

NO? Shame! 



"loo- 



&&&&> 
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To: Micronel 800, B Herbal Hill, London V\ 1 
Pk-ase send mt a brochure on Murontri 800 



Micronel 800 

8 Herbal Hill, London R IK 5EJ 

Telephone: 01-278 3143 
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Skim across the lakes of Xargon In your 

hydroboat, turn the highways to waterways 

and destroy the central computer 
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XARQ 

Electric Dreams 

£9.95 



Reputations are funny things. 
Some software houses establish 
themselves with their first game, 
and then build on this with a 
constant flow of excellent 
games Some houses produce a 
whole heap of |unk< and Electric 
Dreams are somewhere In the 
middle Being one of the top ten 
software houses In the U K. B they 
have produced such classics as 
Spin Di?7v< but they have also 
produced some less than 
brilliant gomes, 

Many people will, at first 
glance, write Xarq off as nothing 
but an over complicated shoot- 
'em- up, but with perseve ranee, 
and not o little manual dexterity 
you can find a good game In 
there 

In a world where there is no 
land, a computer was 
programmed to create a mass 
on which the inhabitants could 
live* this world was called 
Xargon. Everything went well 
until one day the computer 
developed o fault and started 
to destroy the land if had taken 
so long to create 



As an average run of the mill 
superhero, it Is your task to enter 
Xargon and flood the 
Zimmerman trenches* destroy the 
Central power reactor, and 
thereby disable the computer. 
Pretty simple, huh? Nopel 
Unfortunately all of Xargon's 
defences ore fully operational, 
and the computer is determined 
not to fet you get in! 

lo help you on your mission 
you have been equipped with a 
Nik Nik Hhspeed Hydroboat, and 
a great deal of firepower. For 
some surprising reason, the 
United Planets 1 Co-operative has 
every faith In you. 

Using either a joystick 
(Kempston or Interface 2). or 
keyboard (especially defined for 
those wilh nineteen flngersK you 
must struggle against fighters 
gun lurrets, and a varied of 
other annoylngly mean weapon 
bases. 

To help you In your task, you 
have a variety of different 
weapons. As well as a standard 
loser, there are guided missiles, 
mortars and depth charges 
Guided missiles are especially 
useful If you want to fire Inland, 
as they are the only weapons 
capabte of knocking out the 
large and deadly missile turrets. 
Mortars are the same as guided 



missiles only not guidable — 
surprising eh! 

Depth charges are essential if 
you are to gain more than 5%, 
as submarines have a tendency 
of sneaking up unnoticed. On 
screen there are olso a series of 
displays and scanners that give 
a continually moving report on 
how much damage your vehicle 
has sustained. 

In Xarq. the trenches afe 
arranged concentrically around 
the reactor, and it Is therefore 
essential to get as far in as 
possible. Graphically Xarq is 
similar to many mettalix 

Sraphlcs games lor the 
ommodore 64. The 
backgrounds are all very well 
dellned. with excellent attention 
to detail, Your Hydra boat leaves 
o little more to the Imagination, 
as it appears lo be little more 
than an elongated white 
splodge! 

Xarq may not be the best 

Same to come from Electric 
reams and it certainly Isn't the 
easiest, however, it you are 
willing to spend a few hours 
getting used to the control, and 
working out what lo da you will 
be wet! rewarded. 
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Stainless Steel 

Mikrogen 

£895 




Steel yourself for a 
classy shoot-em up 
from Mikro-gen. 



~This is a game to iesl Ihe 
mettle ol hardened shoot em up 
fans You play teenage 
superhero 11 Ricky Steel who ll 
spending his formative years 
blasting everything in sighl bul 
lis all in a good cause as the 
excessively evil Dr Vardos is 
i mem on conquering earth and 
Ricky is out to thwart him, 

There are four phases to fight 
through before the ultimate 
showdown with the Doc In zone 
one rlcky Is a pedestrian In 
search of his "hyper alloy 
combat vehicle ' Nighfwfnd. He 
sets oft up-screen along a 
smooth scrolling road swarming 
with android troops, enemy 
helicopters etc etc The main 
screen gives an overhead view 
of the devastating proceedings 
and the graphics are targe and 
well defined. Below the 
animated action is a rood map 
indicating the position of 
approaching enemies and one 
eye has to be kept on this as 
there is little time to react if you 
are unprepared especially if you 
are attacked from behind. 

You have four lives and 
believe me you need them. 
Losing a Hie is spectacular — 
Ricky totally disintegrates with 
fragments scattered in every 
direction accompanied by a 
rather unpleasant scream from 
the Spectrum beep box, 

In the next zone you team up 
with the car and wipe out more 
waves of android troopers and 
in the final lone you oie 
airborne using "uranium 
thunderbombs^ to blow 
submarines out of the water 
(Using these bombs in the 
previous car- leg merely results In 
sell destruction). The final leg ot 
the game is taken up wilh a 
search and destroy mission to 
get Dr Vardos struck off 
permanently 

Stainless Steel Is a graphically 
soph I sf lea ted shoot-em up with 
enough sequences to maintain 
your Interest. It you enjoy a 
sustained bout of blasting this 
game Is worth checking out but 
be warned it requires on agile 
wrist and quick reactions in fact 
it you happen to have a steel 
arm already make sure your 
wrist is welt oiled. 
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Konami's Tennis 

Imagine 

£7.9r 



*X.nd that ralher weak second 
service got exactly what il 
deserved" And out come all the 
old Dan Masked slock phrases, 
not to mention jokes about John 
McEnroe. Iceborgs, and the like. 

Ves, it's tennis conversion time 
and the old arcade favourite, 
Konami's Tennis finally lobs its 
way onlo the Spectrum courtesy 
of Imagined licensing deal with 
Konami. To be honest, when this 
arrived I wasnl exactly seized 
with raplures ol enthusiasm and 
the general reaction was along 
Ihe lines of "Ho hum, yet another 
Imagine arcade conversion" But 
once the game was loaded up 
it managed to bring a little 
loility to an otherwise cold, wet 
and dreary morning. 

On Ihe two occasions that Td 
attempted to play the original 
arcade game Id found if 
completely unplayable but the 
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Imagine serve up top 
seed tennis game. 





Spectrum version proved to be 
much easier and more 
enjoyable to play and allhough 
I haven't come anywhere near 
winning even a single set I can 
see mysell loading this up quite 
a lol "till I get Ihe hang ot It. 

Imagines conversion is 
something of a no-frills job. but 
with the emphasis on payability 
There isn't a great range of 
diflerent shots that you can play 
with lots of angles, topspin and 
so on as has been the case with 
some lennis and table lennis 

games (which I generally find 
ir loo complicated to play 
well). The direction that you're 
running In seems to have some 
effect on the direction that you 
hit the ball in and the liming of 
the shot can affect Us length, but 
on the whole its just a matter ot 
chasing afler the ball and 
Ihroshlng away like mad in the 
hope that youlJ knock It over the 
net. I realise lhat that may not 
sound terribly sophisticated but 
it's delinileiy greal lun. 

The graphics aren 1 exactly 
spectacular — the players are 
white sprites on a green court, 
with Ihe scoreboard at the rear 
ol Ihe court - bul by keeping 
things simple you can at least 
see what's going on the whole 
lime, and there are (virtually) no 
attribute problems 



The options available allow 
one or two players to play a 
singles match against each 
other, Playing doubles against 
the computer is |ust asking for 
trouble. It's chaos, with players 
running all over the place and 
the computer managing to co- 
ordinate its two players with an 
ease that will make most human 
opponents took pretty daft. 
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After a while you'll be able to 
tighten up your game and 
maybe even win a few points 
(the computer does seem 
vulnerable la a tost serve and 
volley game). The game seems 
to have Just the one skill level so 
II might eventually be possible 
to master the game and 
perhaps it would have helped 
ensure that the game has a 



long lite by providing dillerenf 
skill levels Other than that my 
only criticism of Ihe game is thai 
using Ihe keyboard controls is a 
bit liddly. 

The predelined control keys 
seem to be badly chosen and 
although you can redefine these 
keys player two cant choose 
keys set aside tor player one 
even if player one is using a 
Joystick. This means that if player 
two wants to redefine the 
keyboard controls then he or she 
will probably also have to 
redefine player one's keyboard 
controls first, even though player 
one isn't using the keyboard 
[and this isn't explained in the 
instructions either p it took a bit of 
guessing and trial and error 
before I began to realise why I 
couldn't get the keys I wanted tar 
player two). 

Still, tiddly bits aside, Konami 
Tennis has still proved to be the 
first tennis game on the 
Spectrum that I've enjoyed 
playing and is certainly the only 
one that I'm ever likely to go 
back la 
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Everything you always 
wanted to know about 
bug-free programming 
as Steve Turner focuses 
on program testing. 

The software lor the USA 
"Star wars" project will take 
something in the order of 3.000 
man years to write, Many people 
think lhal it is impossible 1o write 
a vast system without Including 
bugs that would make II a 
worthless heap ol coding. It will 
have to work property the first 
time if is used operationally, 
There will be no second chance, 

Well the destiny ol ihe world Is 
not dependent on our programs 
but we tace the same problems, 
Why do programs always seem 
to have bugs? Why do 
programmers make so many 
mistakes? Can we avoid making 
Ihem or at least eliminate them 
from the finished program? 

We all make mistakes. I once 
heard a nurse state that if she 
made as many mistakes as a 
programmer did her patients 
would not survive. 

The fact is she probably 
makes Just as many errors but 
tew ate critical despite her work. 
Most activities that humans 
perform ore not critical, I here Is 
a whole area of success with a 
gradual transition fo failure that 
allows plenty of roam for our 
natural inaccuracy. 

When we do slip up because 
we are constantly monitoring our 
actions we can spontaneously 
make a correction. It is only 
when this constant feedback 
falls 1o spot a mistake that things 
start to go wrong Even then 
another person will often be 
involved for any Important action 
and the mistake can be spotted 
and corrected, 

Bui when computers are 
Involved il Is different. Unable to 
recognise a silly command. O 
machine will mindlessly do its 
best 1o carry it out regardless of 
the consequences. We store up 
all our natural mistakes in a 
program. This is then blindly 
executed by the machine 
without Ihe benefit of our inbuilt 
monitoring and feedback 
facilities, 

The result ol any mistake Is 
remote tram when it actually 
occurred. The time between 
making a mistake and spotting 
and correcting if may be hours, 
days or even years. But the 
process is essentially the same. 
We all make mistakes but 
programmers' mistakes have a 
delayed action, like a time 
bombl 

Can we avoid making 
mistakes? it may be impossible 
to be perfect but we can try to 
minimise the mistakes we make. 
The most important factor Is to 
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reollv admit to ourselves thai 
wholever our experience we 
make mistakes. Then we stand a 
chance ol avoiding them or at 
least finding 1 hem later 

The way lo avoid errors Is bv 
discipline and I find It 
sometimes Is in direct conflict 
with the creative process, it you 
can reach a compromise 
between the urge to write and 
Ihe control to do It properly you 
will be a much sought after 
programmer. 

Trapping the bugs 

Eliminating bugs Is a question of 
setting traps at every stage of 
the design and programming 
process, It is no good finding 
that during programming the 
overall design Just does not work. 
There is never time tc keep on 
checking everything so much 
that all bugs are found. We have 
to whittle down the number ot 
bugs by looking in the places 
they are most likely to occur 

Design checks 

1. Program size 

Estimate the size of each tile or 
tabie. buffer map area etc 
Guessing the size of ihe actual 
program is harder but base It on 
previous programs that you have 
written. Write down a list of every 
routine required as a guide. 
Check when writing you are 
coding within the size you have 
allowed for an average routine. 

2. Program speed 
Often speed Is critical, 
especially In animated games. 

Calculate execution times of the 
critical routines such as 
refreshing the screen. Try to 
estimate a frames per second 
figure for your program. Adjust 
the screen oteo and cpu load 
accordingly 

3. Game design 

To check the game concept try 
a BASIC or paper mock* up 
Explain the game to someone 
and note their ideas etc Try to 
think ol all possible ways people 
could mlsplay the game 

4. Program objectives 
Vei/ often, especially in 
business, the design does not 
achieve alt that Is required. First 
you must decide exactly what 
you ore trying to achieve. Before 
you start the design make a li si 
of the requirements and use it as 
a checklist when your design is 

c cm p fete. 

5. The human machine Interface 

If you are trying any new control 
method try il out lirsl before you 
commit yourself to it, is it too 
difficult? Can the average user 
handle It? 

6. Program structure 

Test the overall program structure 



chart or flowchart by reading it 
through, to someone else If 
possible. Explain how it works 
and invite questions such as 
"what happens If?" Play the 
game In your mind following 
your diagram in execution 
sequence. Be the machine and 
try to execute the program 
drawing pictures and diagrams 
of what Is happening. Write 
notes as to when the main 
variables are initialised or 
updated. 

Programming errors 

I have drawn up a Top ot The 
Bugs chart listing the machine 
code errors that are most oflen 
made In Z80 assembler These 
are well worth looking oul for 
when a routine has been coded 
before you waste time trying it 
out It Is always advisable to 
read your code when you have 
linlshed writing it especially if 
you have keyed it straight in 
without putting it on paper first. 

Vou can only ever see a very 
small portion of cade on the 
screen. I am a believer in 
printing new routines so t can 
have a quick dry run. I do not 
go round loops for every 
iteration but at the very least \ 
try the first and last coses, 

For calculations I work 
through considering 1h© 
maximum and minimum values 
writing down the possible range 
after each step. For bit shifting or 
bit manipulation I draw bit 
diagrams to show what 
happens Of course many times I 
cannot be bothered to do this 
until the computer proves me 
wrong} It always gets done 
sooner or later, 



The other day 1 had a large 
routine that worked first time. I 
was so dismayed at this unusual 
event I spent the next two hours 
pulling the routine apart 
confident there must be a bug 
somewhere, . and there was, a 
real time bomb just walling for 
me to forget all about that bit of 
code. 

Run testing 

Desplle all precautions some 
bugs still manage to survive until 
the routine Is run. Testing should 
be systematic Test small portions 
of code at a time. Then If It 
crashes you know where the 
error Is. Gradually construct the 
program by adding small 
untested bits to the reliable bit. If 
any parts are selt contained get 
them working on their own first 
then try them in the main 
program, 

I work the same way in BASIC 
although I wilt test groups of 
lines out as I write them 
checking variable contents out 
eta 

Play/user testing 

This stage is not so much to find 
bugs but to see if the program is 
achieving Its aims. As other 
people than the programmer 
(^re involved unexpected inputs 
take place and olten more bugs 
are found. I lune a game up at 
this stage to optimise its 
payability etc 

The final trap 

When one of my games is ready 
tor launch it undergoes one final 



Top Ten Bugs 

1 Variable or register not Inltlaftsed properly. 

2. Condition reversed (eg. JR C instead of JR NC). 

3. Reversed operand order (eg, LD A.B when LD RA is required). 

4 Data and addresses confused (eg- LD HU00O when LD HL N (1000) is 
required). 

5. Loop counters Incorrect. Each must be initialised, fetched, 
updated, stored. 

6. The zero case forgotten. What happens on a zero loop count or 
nult input? 

7. A register or variable is used for a second purpose and the lirsl 
value not restored, Very often occurs when subroutines are 
called or extra lines have been inserted 

S. Arithmetic errors, especially when a mixture ol 16 and A bit 

numbers are involved, 
9. Communication between routines. Define the Inputs and outputs 

of each routine. 
40. Confusing hex and decimal numbers 

How to reduce your mistakes 

1. Design before writing, 

2. Structure your programs. 

3. Document your program* 

4. Try to write as flttfe new coding as possible Use old trusted 
routines, macros or copy similar btts of coding. 

5. Write in a consistent manner. For instance, always decrement loop 
counters in the same place in the loop, 

6. Keep your Godlng as simple as possible Do not use clever trick! 

7. Leave the stock alone 

B, Write new routines on paper first 
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test I document the whole code 
from scratch reading every 
routine making sure I understand 
tl. The odd last bug is found In 
this way Then w is ihe public's 
turn. 

Making a test plan 

To run tesl a routine properly we 
need to be systematic The best 
way to do this Is to make a lest 
plan which can be used as a 
checklist os each test Is 
complete. 11 also helps when test 
dala has io be made upl 

Each test can be given a 
reference number. This is written 
alongside the record of tesl doia 
lhat has been made up Io tesl 
lhat case. Very often me lesl 
dala will be human input such 
as Joystick commands. 

You can sNIl be systematic 
and II si all the specific 
conditions you must create You 
can use a program listing as 
your test plan. Mark on it or a 
separate piece of paper each 
group ol instructions between 
any conditional instructions, eg, 
JRz , DUNZ . JP C eta 

A test is needed to make 
each set ot instrucHons execute. 
Identify the condition and the 
function of the chunk of code 
and you have the test that Is 
required. When it comes to the 
actual testing many ol the tests 
on your list can be ticked off 
easily without any specific 
setting up. You will then be led 
with specific conditions to set 
up 

Prove each section of code 
really did its job That does not 
mean jusl seeing If It runs 
wlthoul crashing. Decide where 
you will break ihe routine io 
check all registers and variables 
are set up correctly, You do not 
have to do this for eveiy group 
of instructions unless it ts a really 
tricky routine At the end of each 
subroutine tor example, is a 
good place to do this, 

The list ol functions to check 
serves another important 
purpose It should include every 
major task that the design 
requires of that routine A routine 
must not only work, II has to do 
the right job 

An example Test Plan 

Here is a lesl plan which you 
can use to check the example 
MONITR routine works, Before 
reading the list see how you can 
da Turn fo ihe program and 
tdenlify all the functions to test- 
Then compare your fist to mine 
befow. I have included the 
name ol the routine performing 
each function. 

Monitor Test Plan 

1. MONITR - No action if 
MONON = "0" il any key but 
T 1 1 5 pressed 
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2. MONITR - When T Is 

Pressed MONON is set to "1". 
IONITR - II MONON=1 
routine is executed whatever 
key is pressed except "0" 

4. DELAV - ts speed slow enough? 

5. KEVSCAN - Exit working If V 
is pressed. 

6. KEYNO - Are keys ^ "6 M fc "T 
and "8" recognised and 
control passed to each 
correct task tl none are 
pressed does nothing 
happem 

7. KEYNO - Rtght cursor test. 
Does it increment the 
MONDIG number to a 
maximum ot 6? 

8. LEFTCR - Left cursor test. 
Does it decrement the 



MONDIG number to a 
minimum of 0? 
». DOWN - Causes digit to roll 
down 

10- UP — Causes digit to roll up. 

11- TURNBT - Is each digit pair 
in turn updated? 

12. rURNBT - Do left and right 
digits in a pair update? 

13. OPTYPE - Does MONOP = 

'0" cause a peek, '2" cause 
a poke and anything else do 
nothing. 

14. PEEK - Getting memory? 
15* POKE — Changing memory? 
16* HEX - Digit pairs decoded? 
17* NULLOP - Prlnl file bultt up 

OK? 
18- COLMON - Attribute cursor 
moves OK? Does it miss 






How fo find that hidden bug 

1. Start looking ai the lines you last changed. Ihe bug is usually 
Ihere^ 

2. Try to locale the error by executing less of the program. Execute 
each big routine In turn using a monitor until the error occurs. 
Then do the some for each section of the faulty routine. 

3. Write BASIC programs to validate any large data tiles. 

d. Talk through a problem area with a frfend You usually see the 
error as you explain it. 

5, Sleep on reaffy tough problems Next morning you often Jind the 
answer lust comes to you, 

6. Print off the problem area* dry run it and plan a search slrafegy 
using breakpoints 

How to debug a BASIC program 

This list ol tips should help you if you hove typed In a program from 
a magazine and it does not work. 

1. Look at the magazine listing. If II Is typeset there may be a 
printing error bul the error is probably in your copying. If it looks 
like a printer lisfing any mlslake will definitely be in your typing In, 

2. Check problem areas like pokes, data lists eta 

3. Execute the program a bit at a time by inserting STOP statements. 
Then print any changed variables to see what is happening. Then 
use CONT to carry on !he program 

4. Insert some extra print statements in loops etc Io prlfil out loop 
counters or other variables, 

5. Look for all the clues. Write down what exactly happens. Try it 
again. Vary the input and iry to pin down the exact 
circumstances when the error occurs, Then try to find routines that 
process that eventuality. 
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gaps? is the default colour 
left behind? 

19. PUTMON - Is the mini dump 
picking up the right data 
and placing it in the print 
fife? 

20. HE)OWO - Is the print OK? 
Well, that is my list. Note the 

similarity between the list and 
the structure diagram. 11 I had 
taken the structure to a low 
enough level one box on the 
diagram would be one test. If 
you want you can use a 
structure diagram as a test plan 
provided you list all (unctions 
within a box. 

Although the list may seem 
long it takes about 30 seconds 
lo run through the teste, That is if 
they work. If they do not you 
have a precise definition ol the 
error condition. 

Real Time Monitor 

This month's example program 
acts as a window into the 
machine, Unlike most monitors It 
Is very small and operates as 
your program executes. You can 
watch your variables as they 
change 

You can speed up testing by 
applying values to variables (as 
long as somewhere else Is not 



resetting them). This is invaluable 
(or tuning up gamei Constants 
can be changed in llighl to get 
speeds right, positions right, 
rates of firing adjusted etc 

Merely call the monitor from 
within your mainline loop, l put if 
in the keyboard scan routine 
then it even operates in the 
game's pause mode. This means 
by pausing the game you can 
set up several variables. 

The routine includes an exll 
from your game if the key is 
pressed. The jump address 
should be changed to the entry 
poinl of your monitor or back to 
8ASIC routine. I use the 
breakpoint entry point of my 
main monitor which allows me 
to get back and continue the 
test if I want to 

To find the entry address to 
your monitor breakpoinl routine 
set a breakpoint and look to see 
what instruction and address 
has been placed. It may be o 
call or a jump. Change the line 
JP EXITAD accordingly. 

To use this faculty a i ways start 
off the test session from your 
main monitor so it can initialise 
its variables, Then Jump to the 
program under test. 

You can pall the routine from 
within any loop you are testing 



and you will have an escape if 
It loops forever There is a delay 
within the monitor which can be 
reduced fl (he rate of call is 
slow. 

The routine prints at the top of 
the screen using the print routine 
in Ihe August issue Alternatively 
you could use RST 10 instructions 
by loading b-MONOUT as a 
count and Hi to step along 
MONUN. 

Instructions tor use 

1 = switch monitor on 

5 = cursor left 
8 - cursor right 

6 ■ decrease digit 

7 == Increase digit 

Set op Type to lo PEEK selected 
address. 

This is the same as the first 
byte of the dump, il the value is 
changing too fast to read freeze 
it changing the op type from 
to 1 

1 to set up selected byte No 
update of memory takes place 
yet (default mode), 

2 to POKE selected byte to the 
selected address, The monitor 
Is dangerous if let! in this 
mode. Change the op type 
back to zero unless you are 
block tilling 
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ARE YOU A BUDDING 
PROGRAMMER? r 

^X is always looking for top 
quality games and utilities for 
publication. If you have a top l 

notch game or a useful utility for j 

the Spectrum or QL why not I 

send it to us for appraisal on 
cassette or microdrive complete J 

with a listing if possible. f 

There is also our new feature \ 

Short Cuts to showcase your 
practical, novel or imaginative 
short routines with cash prizes for 
published listings. For longer 
programs we pay competitive I 

rates, and if you have an idea 
for an articie or series for ZX — 
drop us a line or phone Bryan or 
Cliff on 04-437 0626 to talk it over. 



Em 

uH l. 



z 

24 
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SPECTRUM REPAIRS 

ONLY ONE COMPANY OFFERS 

Over 15 yoars computer maintenance empar- 
lance on all types of systems ' fom Main- 
frames lo Micros. 

Wtr repair ALL Spectrum* s&m to us. Not 
only (he profiiable ones. IF they are sent (o 
us first We receive many thai have bucrn 
tampered with by other repair companies 
and returned to their owners unrepaired - 
often further damaged by an attempted 
repair 

An honest six months parts and labour 
written guarantee on the WHOLE computer 
- not onty on the fault repaired - read the 
other adverts carefully. 
Free update and overhaul with each repair - it 
is in both our interests for your computer lo 
be reliable 

NO "FREE" games - your money is bust 
spent on top quality components and profes- 
sional computer engineers. 
All Spectrums are returned fully insured by 
1 si Class post. Normally within 24 hours - 
please do not send power supplies. 
All-inclusive price of £20 or C15 without 
update and guarantee, regardless of the 
number of fauTls found. 

M. P. Computer Maintenance. 
The Laurels (Depl 1). 
Wendllng, Dereham, 
Norfolk NR19 2LZZ 

Tel: 036267 327 



SPECTRUM 

IN MANCHESTER 



MOW'" 
JTOCK 



100's 

OF TITLES!! 



ONE OF THE BIGGEST 
RANGES OF SOFTWARE! 
IN AND AROUND 
MANCHESTER 



S .. PI V S..PIU$„PIVS.PLU 



JOYSTICKS, INTERFACES, LIGHT PENS, 
SPEECH SYNTHESISERS, 
MICROORIVES, ETC. ETC. ETC... 



LUS,.PlUS..PLVS..PlUS..PLVS..PLUS..PlUS..PtU 



A WIDE RANGE OF SOFTWARE FROM 
WORD PROCESSORS TO GAMES 
ALL GAMES AT BUDGET PRICES: 

AT ttAST XL0FW 



NOW IS THE TIME TO CALL IN AT: 

BUDGET 

SOFTWARE 

CENTRE 




tq**Qft*fw rmwr 



WE ARE 
HERE 



SI FENNEL STREET 
MANCHESTER M4 3D* 



YouUbe 
nuts tombs this show 




Ihere'i a bumper crop of gocditn 
for ihe Spectrum and Ol Ui#f ol 
iHn yeor'i Aulumn Microfair in I ha 
Central Hall, Weir mi niter, on 
Salurdoy 25ih October 86 r 

Sec all ihe New 5*aion r i 
producii including ihe New 
Speclrumi. ■• plui ihe uiuol 
fcnlOlhc Microfair bargain*, wiih 
big rcduchoni on lelectod 
hafdwme and ioirware 

The Show pH«r> full support 
fur oil the SINCLAIR machinet(and 
compatibles), with a hug* ronge 



of iofrwqr*. peripheral), boot* 
and mogannei on lale — juit 
about oil yov wonled tor your 
computer under on* roof I 

Talk io ihe #Jtp*rti on the 
liter Club tiondi or fmd ipeoal 
borgoini oi the bnng ond buy 
You'll enjoy o great day out in a 
friendly ulmoiphere 

Send NOW for the reduced 
prke odvonco ticket l on the 
coupon below 

You'll be nuti lo miit 

tin-, ihow. 



THE AUTUMN MICROFAIR 




25th October 86' 



wtSTyiH&rci 



At the Central Hall, 
Westminster SW1 

10am — 6pm 

Adminion £2.00 {Adults) 
£1.50 (Kids under 14) 



< 



SEND FOR REDUCED PRICE TICKETS TODAY 

IX MKKC »} AIK.Y -I Nrl J*-. i<Bk> NI7 ttift. 
hrur Ihh) w him:* ttoAm 

;lbiUi#*kf U m U0Ofc 



* SakJieMifcr 

| . AJyflu i 

I 



(OiewiffcDeji 




or tel: 061 -834 2808 



^ » _ - . . ■ , , 1 

lihibilon rm$ Mike or Moin on Ul-SOL *172 Tor drteiii of itind ivuUbilily 
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Ray Elder presents an expanded Short Cuts 
this month reflecting the programming talent 
of ZX readers. So if you have an astonishing 
routine hidden away why not flaunt it in 
Short Cuts. Remember there's £10 awarded 
for published routines and the £20 Starcut 
prize for the outstanding mini- 
programme of the month. 



Sounding Out 



Robert Giovos of Bury supplies 
our lirst program, a routine 1o 
defect sound entering The 
cassette port, this could form the 
basis of many programs. He 
supplies us with a demo 



showing how if could create 
graphs. 

A couple ol points. First, some 
alder computers need to be 
allowed to warm up tor about 
five or ten minutes before the 
signal settles to a standard, and 
second fv you have to provide 
the soundl 

This can be done In several 



ways, either connecl a 
microphone to the ear socket 
but this may not be very 
successful, or record a word or 
message and play It back into 
the Spectrum by the usual lead, 
or put your recorder into 'play" 
and speak into Ihe built in mia 
Testing 1, 2, 3, 4. Testing 1, 2. 
3... 



1 REM sound sensor 
10 DATA 33,129,92,54,0,6,1,219 
,254,203,119,32,1,32,16,-9,201 
20 FOR f -50000 TO 50016: READ 

b: poke *,a: next * 



rtERE'5 * SCREEN DUHP 



100 REM deno 1 , graph generator 
110 LET s-1 
120 POKE 50006,70 
210 LET x-»: LET a-0 
300 LET 1-USR 50000 
310 LET a~PEEK 23681 
320 PLOT x-s,o: DRAU s,a-o 
330 LET 0-» 

340 LET x-xti: IF x>255 THEN L 
ET x=s: CLG 
350 60 TO 300 




100 REN deno 2, try whist ling ! 
110 POKE 50006,50 

120 LET 1-USR 50000: LET a-PEEK 
23661: IF a>10 THEN BEEP .01,3 
1 
130 GO TO 120 
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Sound kit error 

& J. Komphuis is a programmer 
who halls from The Nether lands 
and is a regular ZXC contributor 
and he has asked us to moke a 
correction to his last published 
program. 

In the program we published 
In our Jufv Issue rhe code should 
have read in the THIRD line 
35,126.3S.jetc and NOT 35,125.35. 
Slap on the wrists all round, but 
meanwhile here is another 
sample of his work, a simple but 
Interesting machine code 
routine to convert numbers 
between and 255 to 
Hexadecimal 

Load the program and RUN It. 
Lines 9,10 and 20 contain (he 
main MCode and to use it in 
any adaption or your own POKE 
64000 the number, call 64002 
and collect Che results as CHR$ 
from 64000 and 64001 A tittle 
exercise would be to make if 
deal with numbers greater lhan 
255 (I have, tor my awn use!). 

I HCM d*c to fr«J 

10 1>A?A 5U.0, 230,245,4*4,203,6 
3 , I 6, 2M, Z05. 28, 250 , 50, 1 23* , 24 I 
p 23B , I 3 p 703, 2B p 230 p 50, 1 , Z3«, 201 # 
l*B | 4B, 254 , 5B, 2 1 6. 1 V©. 7 , 2*1 

Vii I HH f-ri4002 TO A4035£ READ 
h: i-EJKr l,*: hi.kt i 

IBif Pf'n d#uu 

II* INPUT "l>»r Villi* V "Id 
170 POKE 44000,4 
130 RANDOMIZE USA A4007 
I6B PIIINP di* H*m V#li4*~*§C4it<* 
P€€K 44000 1 CHK* PEEK A4001 



Double Up 



And now lo Urn Ranee of Bucks, 
He sent a short, simple BASIC 
routine lo print a message In 
double height I know we have 
used other variations before, bul 
H's neat and there must be 
thousands of new readers who 
are looking for such a routine! 



1 R€H daub]* print 

2 REM Ch«r#cUr» AfcB In lm* 

20 trt tnttrtd lA 
GRAPH (CS >Ddir 
10 Iff n-0: LET j-0: INPUT *En 
%9r Hrifiigt... 1 ! LIME A* 

20 FOR a- I TO LEN ■*; LET C*15 

AlAt cettco&E itlil-^n: FOR b-0 

TO 7: LET d»fUSR *i*M(ji^J): PO 

KE d.FEEK 1C*E»)E POKE Cd«ll p PEEK 

CC+hl: HEKT bJ PRIWT AT y.*|-A- 

|AT y*l 4 H|*B*S LET k-m*1; NEXT * 



VII Caic Controlled 

Another reader from Holland, 
J.K.K van den Bosch seni us a 
routine to allow all usees of VU 
CALC to print out onto a proper 
printer, although there is a bum 
in COPY for Sinclair type printers, 
onfy four columns ore printed at 
a lime. 

To use this program make sure 
your DATA has been saved then 
quit the program. NEW the 
computer and LOAD and run the 
program given, Unes 1,2 and 3 
include interface control codes 
for the Kempsfon E Centronics l/R 
They perform the following 
functions and you may have to 
modify them if you are usJng a 
different Iff. 

Line i turn the Sinclair 

tokens off 

Line 2 POKE 23679 sets the 

number of characters per 

line. 

Line 3. Checks, and puts the 

printer Inio condensed 

mode if the number o( 

characters per line Is greater 

lhan BO. Some printers may 

print more without needing 



to be changed, and some 
printers may use differenl 
codes, check your manual. 
A useful program, anyone 

done anything similar for VU 

FILE? 

1 COPY i REn CURB 

2 CLS : INPUT *Hiiiiti#r at COlu 
■JUPTtiHIi ioi-Jp: LET ««jHVAL *7* 
: POKE UAL "21*??*i**&G#* PI 

3 IF tOVAL *00" THEN LPRtNT 
CHR» VAL *77-lCHR» VAL r27*|tHR» 

VAL *13 p 

LI INPUT *Et*rL At CalUM?*l3Fi 
LET y-y-SD* PI 

70 INPUT -St Art At Rprt?"|x*: I 
F LEN j*-SGW PI THEN LET **-« - 
* i* 

30 IF i*L2l-** THEN LET I -COD 
E r*t|l-VAL "9?* 

Alt IF i*12J <»** THEN LET *- tC 
OPE *0 121 -VAL •97 # I*CVAL. '24' AN 
D it(M-i'M(VAL *52» AN& W0U% 

50 INPUT 'Nuibtr Ol L!#mf *|r 
i LET r-r -SOW PI 

40 LEI q-VAL * 30477* MUAi. p 7-# 
yM CVAL -420*1 1 1 

70 FOR t-q TO qHftWAl. -420* J 
STEP VAL *470* 

00 FOR ij-NUl PI TO ■ 

90 LPRtNT CI4M* PEEK Ittiyli: N€ 
>:i .j: LPR1NT : Hi X J I 



Cassette Labeller 

Finally for this month Is a 
program from Lowrence Millea 
of Liverpool and It produces 
cassette labels for the aciual 
cassette on a Sinclair or 
Alphacom or compatible printer. 

The main problem he found 
In writing this program was that 
a correct sized label wouldn't fn 
on (he paper, so he solved it by 
printing it sideways' 

And so who gets this month's 
coveted Stare ut award? [and 
twice Ihe normal fee!). Well this 
monlh we were unamlmous in 
awarding It to Lawrence for his 
cunning rouiine, and tidying up 
of our office tapes! 

Bye for now. and keep fern 
coming! 

I PEN C*»*tl» l«MJ0 

3 OO &LW 1000 
10 PRINT AT 7,7i IMVER&E 1 I 'CA 
00E1TE LAPCLLEFt* 

20 INPUf FLASH l|*LHffH>M FL 
rt'.H (l(* nil CA&^ETTE BIK NUH0EA 
THIP fVI UU1MI ( l UK i>? : *«AL II A 
<J Off A>7 THEN OO TO ^0 
30 LCT A**CHR* HlViAl 
1M Clli : HI 5TC&RE IV|1; fO« |*J 



TO t 

110 HEAD A f ll t C l D i F > J f K t L 

120 PLOT t A: DRAV t M: DffAU 12 

iC; UPAy iia p 0: draw 4 d: plot 4 
v,a: Df?AW b p f: plot vb r a: unaw 

»F? PLOT 31 p J: DRAW Ji.h: CIRCLE 
73* L 1 23 

ITS IF 1-1 THEM PfClNf AT 21*14 
f*«*|AT IP, 14 J A* 

130 IF 1-2 TMCN PK1NT AT 10 t 3| 
*K*|AT 9 f 3| # M"lAT t 3lV*|M / t 3 
l*J*|AT 6 l 3l*ftf*(AT 2,141'm-iAT 1 
^ 141 *h*|AT 0, 14f*t» p 

140 COPY ; CLS ; NEXT 1 

19B DATA - lJI*» 10, -lU^^.W^ 
SI f 175, 106. - 10, U6,-3ti, |^a p 47 p 1 
:-4 



7HP ENPUt "Do you Mini la print 

wirr ]*brl»V nr N *|b«: IF b*< > 
*y- IHEW STOP 

7 10 HO ID 10 
UlfUP RES f DUE IB 10: f OR 1 -UtiK "■" 

TO HSR m h m *72 READ h! POME l f Vl 

NX1 1: ht tuRM 

1010 BAIA t 0,lT2, lV^,^aS t i^* s iV 
2, 1*3,0,0, tV5 a ii?5, Mti 1 ^W P i^S B 1* 
3,0 l i 3 t 3 l 3 f 3,2£i^,2S& a 0»0 i lv5 i 2l 
», 7 1 9 9 2 tV,2tt t ttr>, 0,0,^23*223.^1 
?,7IV,29I l 2tll a 0,0 l 12fr P ?» v IV^.IV 
S, 2*15. 235. 0,0,3,3, 255. 255 1 W,3,l 
,0,243,251,219,2*9,21^,223.7* 
I0?0)ft£l4 ^fitihjc.^ Lhiri. 

A-l- B-h Oj 
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■n Ihe lost column i sinned! 1 
showed you how to USE UP 
memory insfeod of saving II, so 
for my penance III slarl mis 
monlh wllh another byte- saving 
Idea 

You may remember thai m 
ftart 1 I suggested saving % pace 
by holding Ihe value of 
variables onty in fhe variable 
area of the computers memory 
(called VARS), and not in the 
program area (PROG) as well. 
For those who missed Fdrt 1 Ihe 
program tine: 
10 LET a = 5 

rakes up some 16 bytes ol 
memory space when really all 
you wont Is fhe machine lo know 
that Ihe variable a has a value 
of 5. So type m, with no line 
number, 
LET a - 5 

and press ENTER. You II get the 
OK. message. Now LIST Nothing! 
Not really surprising since you 
nave no program, but the 
machine does know the value of 
a. You can prove this by typing: 
PRINT €1 (ENTER) 
and you'll get 5 printed on 
screen. I said then thai you 
could only use this merhod for 
variables which didn't get 
changed, not for those which, 
for example control strengih, 
score* objecls held etc in a 
games programs, ActuaHy you 
can use the same Idea for these 
provided (hat you reset them 
before you start again, having 
just lost your last life by bumping 
into a Balrog. What you do Is 
write a short program to set up 
these variable* Something like 
10 LET f=40 : LET 1=5 : DIM 
f$(1<M0] 

where $, t and f$Q are strength, 
lives and finds array Now, RUN 
your program then delete all the 
lines and SAVE, ifes I know thai 
sounds crazy, but what you 'It be 
saving is just those initial value 
In VARS 

All you have to do now is 
MERGE this information with the 
main programe when you want 
lo restart, with a line such as: 



MEMORY 



OTTO PRINT "You're Dead! 
Rewind tape and play to try 
again" : MERGE "data" GOTO 

Three points. First SAVE fhe data 
programe on the adventure 
tape ol the beginning. It makes 
II much easier to find when you 
want to reset. Secondly when 
you save the main program, 
make sure the data In VARS is 
already on boafd, and linaiiy, 
don + t ever use ftUN. You 11 lose all 
fhe data! 

Graphics 

Last month I left you with the 
problem of how fo make larger 
illustrations with user defined 
graphic a Well start this monfh 
with some solutions 

II is quite easy to enlarge the 
5 by 4 character Illustrations 
we've already made to double 
that sim provided you Ye 
prepared to accept a slight loss 
In resolution fThe sort of quality 
found in the "Danger mouse" 
adventures.) To do this you need 
to make use of the large 
characters routine lound on your 
present from UncSe — your free 
Horizons tape Vou n^Bd a copy 
ol this to work on. loaded high 
up in memory so. 
CLEAR 6S0W : LOAD 'V CODE 
650*1 (ENTER) 

and play side B of the lape 
You ll get some programs and 
codes lisled first, but after about 
two minutes the code you need 
wHI load in and you'll get the 
QK. message Don't be tempted 
to try It straight away or 11 will 
crash Ihe reason Is that It uses 
the machine code instructions 
CALL and JUMP Each of these Is 
tallowed by an address to move 
to, but because the code Is now 
much higher up in memory lhan 
it should be these Jump 
instructions are not In the right 
places, and have fo be 
corrected. Program 1 will do this 
tor you Type it In and RUN. If will 
tind those incorrect addresses 
and correct them. Its worth 



saving a copy of ihls amended 
code with SAVE "newcode u 
CODE 650« T 27X this Is pari ol 
the code you must have on 
board when you print your 
Illustrations, 

Now for the udg data. You 
can design this as a 5 by 4 
block as Before, then use the 
Horizons' Character Generator 
program to convert each Into 
code and SAVE It as explained 
fast time H you warn something 
lo work oa Table A gives the 
data for an illustration of a boot 
(and why nof? Don't you always 
find them laying around In 
adventures?). Load this in, 
reading across each line, using 
FOB f = 60000 TO 60159 : INPUT 
I : POKE f,l : PRINT f.PEEK I : 
NEXT! 

You Ml be using a statement 
similar to this a number of times 
so when, In the future, I refer to 
■feodeloader" this is Ihe 
statement I mean. 

Save It with 
SAVE "boo'tg" CODE 60000,160 
Now, to try out the idea, type in 
Program 2. lei's hove a look at 
what if s going to do before you 
RUN. 

Une 10 POKEs info the printer 
buffer — a good place to store 
ihings — values that the 
"newcode" needs fo use. The first 
two are Ihe required 
magnification, horizontal and 
vertical, so the 2 in this case 
means twice normal size. The 
numbers 144 to 14S ore the 
codes for the udgs A to E. The 
255 is an end market 

Line 20 sets up the value of s t 
the da'a slarl less 1152. The 
reason for the subtraction Is 
worth an explanation The 
routine looks in Ihe ROM — the 
computers own memory — tor 
the shape of characters to print. 
You have fo direct It to the udgs 
instead, but as the first udg is 
code 144 and there are eight 
bytes per character the routine 
has lo be directed 144x8 (—11521 
bytes below fhe real slarl. (It 
you're confused by that take 
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consolation In ihe tact that I've 
only recenlly sussed It out!) 

Line 30 does alt the hard 
work. It resets the character 
pointer as explained above, sets 
the row and column pointer 
each loop, ihen calls the routine 
to print that row of udgi Each 
loop prints successively lower 
rows, and Line 40 resets the 
character's pointer. 

Now RUN and you'll see a big 
boot appear centre led of the 
screen. !t you want Ihe 
illustration elsewhere you must 
change Ihe POKE 23306 value In 
line 3D to the number pixels 
across, and the lirst number In 
the POKE 23307 expression 1o the 
number of pixels up Ihe charl 
on page 76 ol your manual will 
help. 

In colour 

It you want the picture In colour 
you'll need to odd that 
Information to the boot graphics 
data. Again you could use the 
utility I supplied last month, but 
111 give you some to gel on with. 
These are found in Toole B and 
win produce a blue and red 
boot on yellow paper Add these 
extra 20 bytes, one for each 
character square, with 
"codeioader", altering the 
FOR/TO values to 60160 and 
61079. 

You could get these onto the 
screen using a BASIC program 
as we have done before, but it 
would be ralher slow. We would 
do better to resort to some 
machine code. What we need to 
do Is take each date value, and 
POKE U info the attributes Die in 
blocks ol 2 by 2 character 
squares, Enter the data from 
Table C using 'codeioader" with 
the FOR/TO vatues at 65046 and 
65090. As this is added just 
before the "newcode" which Is 
already present, you can save it 
all together with: 
SAVE , ^codo ,p CODE 65044,322 
Note that the routine assumes 
that the position of Ihe top left 
character Is row 10. column 0. 
You con change this with: 



Clyde Bish returns with 
some more byte saving 
advice 



RANDOMIZE row «8 + column 
+ 22528 : POKE 65050.PEEK 
23670 : POKE 65051.PEEK 23671 
To use this e*ctra code make the 
following changes to program 2: 
Line 30 - add INK 7 to Ihe start 
ol the ilne. and append INK lo 
the end. 

Line 40 - add to the end ot Ihe 
line, RANDOMIZE % + 1312: POKE 
65047, PEEK 23670 : POKE 
6504ft, PEEK 23671 : RANDOMIZE 
USR 65046 

Now RUN and you'll find o multl* 
coloured boot suddenly 
appears on screen, The reason 
for the sudden appearance is 
the INK 7 ... INK 0. The boot \% 
drawn in while INK on white 
PAPER and so is Invisible until the 
colour Is added 

Vou could of course, use these 
ideas to produce other 
Illustrations, A double size 7 by 3 
illustration top cenlre could 
provide a local ion scene with 
text underneath. II you 
understand the system so far 
you'll tind It quite easy lo moke 
the changes, (II not. drop me a 
line at Golden Square and III 
give you some help^J 

Now what about those 
perfectionists who want large 
pictures plus maximum 
resolution? No problem — 
except the amount of memory 
they'll use up, A full screen 
colour Illustration uses up 6336 
bytes, so you could only gel five 
in the top 32K of memory This 
may be QIC. if the controlling 
program is quite simple, and Til 
show you how lo design your 
own 'Mugsy'type game in the 
next issue, but for the moment 
lets slick with smaller fry How 
about a 16 by 8 character 
illustration top centre, with space 
either side for scores, slrenglh 
eta, and scrolling lexl 
underneath? 



Pictures 

First the pictures You've 
obviously get to design these 
yogrseli (Try two simpte ones first 
Leave your upgrade of 



"Runestone" until later!) Once 
you have these drawn out on a 
suitable pixel /character square 
grid help is at hand to store and 
colour them, Load in the 
"character generator" program 
and convert each character 
square along the top row to an 
udg. ihen save these to tape 
(remember you only wont A to 
P). Repeat the process for the 
second and subsequent rows 
and repeat tor the second 
picture, saving each of the 
codes In order, one after the 
other on the tape Now you 
need a utility to store them as 
complete pictures in high 
memory, and also add colour 
Information Program 3 is what 
you need. Type it in, SAVE lor 
future use then RUN, Answer the 
first prompt with the number of 
pictures to store (in this case 
two] The program clears ihe 
required space and tells you the 
address ol the start of the lirst 
picture. Moke a nole of ihis (and 
subsequent addresses), as you ii 
need them later. You'll then be 
invited to ploy the data tape 
you made with those btocks ot 
16 udgs, The program will toad 
these In to the correct addresses. 
When the eighth block of a set is 
loaded, stop the tape and add 
the colour You'll see the picture 
displayed with the first character 
square flashing Input the 
attribute for ihis and subsequent 
squares You can work them out 
using the fable in the last issue 
tor by INK + PAPER * 8 + (128 lor 
FLASHJ + (64 tor BRIGHT) II you 
don't have it - Thai 'II teach 
you!) 

II ihe attribute is the some as 
the previous square just press 
ENTER, When all 128 hove been 
filled In you'H move to the nex! 
picture to repeat the process, 
then save the combined code to 
tape, ready to load back m at 
the correct address. 

To use this data you'll need a 
short machine code rouime to 
drop It down instantly to the 
1 splay and Attribute Files, Use 
"cade loader to enter the data 
trom Table D, changing the 
FORi'TO values to 65324 and 
65367. then save as 
SAVE "tiowncode" CODE 
65324,44. 

Id like to explain how the 
routine works but space Is fas! 
running out so HI press on and 
give you the routine you'll need 
to have in your program to 
moke use of it. One important 
point though, you must set the 
variable n to the start of the 
required picture dota (noted 
from Program 3) before calling it. 
Assuming that you did just save 
two pictures, Program 4 will 
allow you to switch instantly 
between them Type this in and 
try II oul [making sure you still 
have youf picture data and 
"downcode" on board), fast, 
wasn't it? 



ZX Computing Monthly ■ October 1986 



nw 





















>* 


*' 


1 


15 


? 


, s 


15 


z 


C 


c 


i 


£55 


8 


- 
*- 


£55 


e 





in 


t t 4 


re* 


H 


9* 


£4F 


s 


J 


c 


a 


e 


B 


*' 





j 





a 


* 


c 


tf 


2 


a 


i 


15 


* B 




if 


is 


9J 


: : 


. 


i*5 


£55 


£55 


3fS 


£55 


£55 


£r = 


-2 


M 


c-t* 


-: 


** 


£4 = 




i*£ 


e 





e 








8 


■ 


5* 


Q 





e 


Q 


G 


iC^ 


**tf 


24! 


i 


: 1 


e: 




« 


*2 




« 


£** 


£5* 


*?-: 


- c-t 


15f 


*K 


£?f 




843 


i55 


i« 


iSt 


£55 


£? - 


*5f 


£55 


291 


»j 


*=r; 


,-:- 


iff 


£ff 


£ 55 


£« 


*» 


«* 


£5* 


«- 


^ 


154 


■ 


t** 


» 


M 




Li 


15 


e 


■? 





235 


- 


«* 


1 


li: 


e 


B 


: 




2A£ 


•t 


i 


s 


j 


B 





, - : 


m 




15 


t 


& 





fr 


9 




& 


£« 


e 


* v 


^ 


e 


Tit- 


t E 














30 


50 


*fl 


4f 


*§ 


49 


** 


4V 


1 I 


* 


i^ 


if 


49 


If 


J.r 


50 


50 


^ 


i-fl 


t§ 










Tfcblt C 














33 


1 


ess 


17 


A* 


** 


: l 


4 





5 


:;- 


i£* 


If 


It 


1 ! 


I 


»j 


19 


i* 


£53 


1« 


19 


a*? 


iee 


a 


21 


i- 


i* 


m 


i*2 


16 


£34 


:^-* 


z 


54 


: e 


-■ 


^*: 


i*3 


i3 


: ;^ 


ir? 


12 


Mi 


£01 








Tfttoit £ 














« 


^ 


::r 


1** 


? 


fi 


M 


^ 


* 


*f 







t?fl 


i 


It 


t« 






K 


■ 


#i 


S* 


Ml 


■t ^ 


■ 


»5 




i 


■ 
<- 


if 





£ , '-" 


."£ 


f 




. 


I J! 


£*: 




£54 


? 


5i 


**1 


Ml 











Now tor the promised scroll 
This is called from the ROM 
using RANDOMIZE USR 3583, If 
scrolls only the bottom 11 lines, 
so anything on the top half of 
the screen [your illustration tor 
example) is quite safe, 

Add the following lines to 
Program 4; 

15 Randomize usr 3583 : print 

AT 21, 0; lf Thls Is picture 1" 
25 RANDOMIZE USR 3583 : PRINT 
AT 21, 0; "This Is picture 2" 
Ihen Chang© between them □ 
tew limes and you'll see the 
effect. 

Thai's all far this Issue. Tune In 
next month for the Big Time, 
including a way of holding a 
whole screen colour illustration 
In less than 200 bytes! 



PROGRAM 1 



10 

4-0 



REM c'GODE frott "H0RIZ0HS" 
mpt must be Loaded \0 6S091 
b f\*r CLEAR 650 90 

LET 5 -SS091 

CEP FN * *.X) = INT ( (£+X) --£56 « 
f N b (X) *£+X-£56*FN ttx) 



Dep 



'j + 1 
4 ■ 4>4 



RESTORE FOR i si TO S RER 

POfi £ « +y j PN b (X J c "^ E * + 
FN six) NEXT i 



DATA lOt 3. 
156 



.■: 



1&4* . Sw 



PROGRAM 2 



1 REM v 

" r» * w c o 
iO POfr C 
POKE £331 

W f t (S ■*> -"■ it", 

'_■ 1 C aOvl^j 

1, E 23316 ■ 

£0 LET £ 

30 FOR f 
0*/ POt E 

£3607 E^EE 
*-f *16: POH 
SR 65091 

40 POKE 



o u m u 
d£" d 
23305 
v^ 5 

■%*-». 

= 5364 
U t€ 
=0 TO 
23606 
* £36 
E 233 
NEXT 
£3606 



jt hivs or board 
nd " bootg" COtfftl 
.2: POKE 23309/2 

POKE 53311 i^4 R 
POKE £3313 146 - 
POKE £3315. 14-8 * 

8 REM J 1 3 r *i c- ■' 9 
SS 1152 

3 RANDOMIZE 1+4 
.PEEK £36 70 POKE 
71 POKE £3307,61 
06,0 RANDOMIZE J 

,0- POKE £3607 60 



PROGRAM 3 



10 l»i~L»T no. of Pictures ic s 
tore " F POKE £366 1,p 

20 LET d=6E367- CP* I 15£*44: RR 
NDOMIZE d: POKE 23726 , P££t< 23670 

POKE 2 3 729 .PEEK £3671 CLEAR d 
-1 LET .r=256*PEEK 2367I+PEEK 23 

670 LET £ =d LET paPEEK 23631: 
FOR i=i TO P CL3 

£5 PRINT "PiCtU ft , *;i;'* EtsrtE 
b t " ; d 
30 RRIMT '"PLAV TAPE" 
40 FOP fsl TO S: PRINT AT 4,0, 
"LC-adirvg row "; f LOAD ""CODE d + 

rr-u #128 

60 NEXT f. PRINT ' "STOP THE TA 
PE": PAUSE 2 00 CL5 

70 LET csO: FOR f -d TO d+lO£0 
5TEP 1£3 RANDOMIZE K : POKE 2367 
5 , PEEK 23670 . POKE £3676 , PEEK £3 

671 PRINT AT C ,3, "ABCDEFGMI JKL* 
NOR" LET C=C+1: NEXT f : 

rem Caps in quotes are udgs . 
Enter in G mode 

80 LET d=d+1024: FOP f =££536 T 
£2760 STEP 3£ : FOP n=f TO f+15 
POKE n , 135 

90 INPUT " e i t r i t<j t i •? *' ; a * I F 
= ( = '■' THEN POKE r, ,£ 00 TO 110 
100 LET a=UAL a$ POKE n,s 
110 POKE d,S: LET d=d4l NEr,T n 

NEXT f 
120 NEXT i 

130 INPUT "Title for cod€* ' *S 
140 SAUE a*C0DE S, ,p*1152 



PROGRAM 4 



l C E^' -:-u must hs^e "dovivcode 
on bOdfd 
10 LET ri =63019 GO SUE- 9999 I 
NPUT l *Prft£S enter', as 

£0 LET r, =64171- GO SUE 9999 I 
nput "Przi- entif ' as 

30 00 TO i(j 
S 0og c-Af^c-OMIze n POKE 65325 &EE 
r £36*0 POKE 65326 .PEEK £367 1; 
RANDOMIZE USR 653Z± RETURN 
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Capture th© ghOUlS In *wld the blocks In tht> maze or 

* * voufl 'md yourself joining the 

this qhOStlV maze game ghosts in Hmba Your otm Is lo ger 

w w p tne key, capture the ghost and des* 

for the QL patch him to prison. 
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Captain Slog 

Alpha Om*ga Sotlwar* 
tl.W 



IWi gome I* al the mo*^ chasa 
search and Und variety ond a 
most acceptable one ai ihat 
The cassette insert msiiucnons 
are beoutilul in l he if brevity. I 
quote: 

There are throe types ol 
barrier key, red green and 
while Each key a Maws you la 
pass through fhe correspond- 
ing colour banner. The nine 
blue- prints are spread out inio 
different sectors wittun ihe 
game You hove 10 collect all 
nine belore you are allowed 
access to the teleport room" 

There are several other 
objects which you may collect 
to increase your scor* otheri 
will give you more energy or 
use It up Avoid oil contact wJth 
robots" 

Given jus* this I woutd not be 
inspired lo open ihe case let 
alone load the program, and 
that would have been a shame 
because for me II had that 
perfect blend of difficulty and 
challenge thai makes a game 
addictive OK, so it Is on old 
formal, similar lo marry other*. 
Ihe animation is pretty simple, 
enemy sprites are lew in variety 
and sound is lajrty elementary. 
But lor me if works 

Much as I love pi Ming wits 
with a programmer who has 
taken great poms lo devise a 




is 



difficult, devious game, I also 
love relaxing with a stiaighf- 
torward five key exercise in pure 
reactions 

The live keys in this game 
conlrol LfB'U.'D and lire Collect 
mg an otsiect is done by getting 
nexi lo if, screens are entered 
and exiled by wandering off 
ihe edge and a new one is pre- 
sented no scrolling or tiresome 
fades. 

Mapping is a possibility as 
blue- prints and keys appear to 
be in the same I oca I ton v cer 
lomly ihe maze is not random fy 
lormed P personally this is too 
much like hard work tor a 
program which I intend to use 
lor simple pleasure- but anyone 
who desires fo take n more 
seriously would be able to do 
so 

locations vary and are 
nicely designed, watch out for 
fhe blob which simply blocks 
your way, it can trap you and 
then lis a case ol end of gome 
You are only given one hie and 
nol much energy 

Worth adding to your collec- 
tion as long a^ you do not 
expect a state of the art 
program. 




Star Firebirds 




Flrsblrd 



I well remember reviewing this 
game when it was sent to us by 
Instght and saying thai it was a 
good gome but overpriced, 
lither ihey horkened or sold out 
to Firebird 

If remains a good game 
and more realistically priced at 
£1.99. so much so thai I have no 
hesitation in recommending it 
to Zap-tm-Aii fans everywhere 

You may have gathered 
from the above that this is a 
game in the "if il moves, shoot 
IT class, and so it is. Forget Ihe 
Insert blurb the game consists 
of wove alter wave, each com- 
prising of 50 "birds", ol aliens 
attacking you ond you have to 
rap them quickly as they circla 
swoop and dodge A* you 
progress through each wave 
fhe action gels foster and other 
probfems occur, such as scalier 
bombs! 

The animation is simple but 
effective the birds appear and 
get larger as ihey follow their 
patterns ond you move left and 
right and blast away at them as 
fas! as you can 

Just to make life mat extra bit 
ditticull they will sometimes 

-appear from beneath you or Ity 



along ihe bottom ol Ihe screen 
making the task of avoiding 
Ihem awkward. It not 
impossible 

Ot course they a*e nol 
helpless silling pigeons, they 
drop bombs at you and con- 
tact wiih one is fatal, your five 
lives ore soon depleted Sound 
is limited to a lew burps during 
ociuol play and a respectable 
Intro tune, colour Is bright, clear 
and doesn't clash, and 
movement is imooth. 

A range of options Including 
joysticks and starting levels is 
provided and a full high score 
"hall ol lame " is included It is 
very easy lo beat the scores 
which start Ihe Hall of Fame but 
ng problem, your own sets can 
be saved and reloaded It you 
wish. 

A nice unpretentious 
mindless killing game and I'm 
not knocking it, after a day of 
reviewing The latest mind 
stretching arcvenfure Its rust the 
job to finish oft with before 
going to my well earned rest. 




IjuuIJ 
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Full Throttle 



fill* Clditict 
£2.99 



It hod passed through my mmd 
ot some lime thai Ineie was a 
lot of I lie left In some of the 
earlier gomes lor the Spectrum 
and now Elile has seen f i I to 
markel what to us old hands 
are indeed classics. 

This program was angina I ly 
produced by Micromega and 
received much acclaim in its 
timet so how has lime Healed H? 

Before gomg into personal 
opinion I think o description ol 
the game is in order. II is a 
molar cycle racing slmulaiion 
m perspective 3D and you have 
control over ieftf right I urn and 
lean, accelerate and broke s 
eiiher via the keyboard or 
joystick You can choose to race 
any one ol ten circuity all ot 
which I am assured aie authen 
lie fepreseniations, selecting 
Ihe number of lops and prac 
lice or race mode, 

Your view is of the track 
stretching out from the bottom 
of the screen and providing you 
ore racing, other bikes disap 
pear or loom larger as you are 
overtaken or overtake other 
rkfm 

In the sky, area information 
Is given on the track, lap 
number, speed and position. 



You will skid if you take a corner 
too fast, slow dawn if you run oft 
the hack and stop tl you collide 
with any ol ihe other rides, a 
frequent event for me as I hey 
weave around unpredictably 

There is a bil ot dicker, 
especially on the oiher rides 
and some colour clash when 
yout cycle goes olf Ihe track, 
sound is a rather high pitched 
b lipping which, with a bit ol 
imagination passes tor on 
engine noise None of this spoils 
the game to any real e*lent 
and you soon get absorbed in 
trying to beat those computer 
controlled machines, all 39 of 
them! 

It was great to replay this 
garner one ol my old favourites, 
the original ol which lurks in the 
depth of my program box, and 
it made me wish Td kept it 
closer lo hand No it faasnl lost 
any ot its magic and Id still 
recommend it to you even if it 
was stifl at the original price At 
€2.99 its a snip if you haven't 
already got it 






Cagara 



Players 
£1.99 



You have been teleported to 
the land of Cagara by manag- 
ing to gel yourself caught in an 
evil gypsy's crystal ball Presum- 
ably you crossed her palm with 
cupro-nickei instead ol silver. 
Ihe only way you can regain 
your freedom is lo explore the 
castles, mazes and jungles in 
Cagara and iind the magic 
chalice A reasonable it hardiy 
original story im& An element of 
originality is brought into ploy 
by Ihe (act thai you are accom- 
panied on ihis adventure by 
your sulky pel hamster called 
Eric who lor some strange 
reason has sprouted helicopter 
blades! 

Not I hat you would notice, 
for he i* depicted on screen as 
a small red blob with spikes on 
who always seems to run oft the 
first screen, never to be seen 
again. This is a Irifle union unale 
as he is supposed to tight your 
batiks for you Instead whim 
you ( represented on screen by 
a medium sued blob) are 
chasing through a mare and a 



monster appears (a big blob) 
you fend to get killed auto- 
matically as it can fly through 
hedges and you can"), One 
contact by a monster and it is 
curtains for you — game over 
time There are other ways of 
defending yoursell. Scattered 
around the grounds are a 
number of objects. You can only 
carry one of these at a time 
and must work oul which Ihing 
does whqi. This is made more 
difficult for you as ihe items ore 
such small blobs that they are 
instantly unrecognisable The 
only one that looked like 
anything was a pink castle thai 
teleported you to another 
castle. 

The rooms hove equally non 
stunning graphics, Ihe highlight 
ot ihe |ungte chambers being 
whether they have two, three or 
four exits. The gome looks as it 
it was written when the Spec- 
frum first cam© out. Coooto is 
so bad, il is almost worth buying 
tor that very reason. , H- 





In case you are wondering 
I CUPS stands for the Interna- 
tional Commission for Universal 
Problem Solving New you know 
that you cqn forget it in r 
alely The inlay blurb blathers 
aboul your special mission etc 
bul doesn't even claim that the 
game Is real You are not tit the 
controls of a Hype rmega thrust- 
strike fighter 1 as per usual in this 
type ol game, instead n ralher 
lamely tells you ihat ihese are 
computer games to test your 
skill and decide whether you 
can become an agent for 
ICURS, 

In short whai we have here 
Ore Iwo unrelated bits of game 



stuck logeiher with a poor ai- 
re mpt at giving it some sort of 
unifying idea, First oft ts a brisk 
shod em up in three sections of 
space tunnel. The mothership 
dumps you and you have lo 
blasiravoid'OUlrun the enemy 
ships and get to the end whete 
you enter phase two cortl rolling 
a "Hosllle Envlronmenl Anth- 
robot" who rnusi Iind four parts 
ol bomb hidden in his storship 
Ihe robot glides nicely ih rough 
a rather unpopulated maie ot 
decks but even the inevitable 
nasties are halfhearted and 
don't seem loo inlent on In- 
fiiciing damage 

This is a very poor product 
for a full price game which 
seems to have been thrown 
together with the thought that it 
one tired formula Idea wont 
work maybe two will. Unfort- 
unately it doesn't and empha 



si sing that you are just playing 
anolner computer game is 
surely a mistake Aren't com- 
puter games about c real in g 
illusions? Who wants to be play 
a game about playing a com- 
puter game? You guessed It 
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You've lo 1o admire the mo n, i I 
there's on angle Richard 
Branson will exploit ii. 1 suppose 
you don"? gel lo be o millionaire 
without I hot kind ol acumen 
anyway. 

It's been some lime since I 
saw a Virgin computer game 
but, offer a shaky start, their 
products have been qutfe re- 
spectably so, is this a bit of 
Branson genius or a right 
pickle? 

Well i he game if sell is ol the 
Strategy type with Ihe nice trill 
ol a graphic aciion sequence 
to tin it ouf ol the usual run ot the 
milt ml You lake the role of 
Richard (a role I've been trying 
to emulate in real life tor ages?) 
on his much publicised and 
triumphant ottempi 10 cross the 
Atlantic m record time. 

¥ou control a recognisable 



graphic ot him along the deck 
of the Challenger to the Telex, 
Radar. Galley. Map or Engine 
room displays. He con also be 
mode to climb Jnto the cockpit 
to oiler direction. 

As you may gather, this is nol 
a leisurely decision making 
exercise bul a mod dash 
around ihe screen in response 
lo computer messages fo adjust 
the various parameters of 
direction ond speed, eai and 
to make lightning business 
decisions to telexed questions. 

I was sure he hod other 
crewmen aboard to help him 
with all ot this but in ihis game 
he does il all on his own. he 
really ought 10 learn how to 
dele gate I II Ihis is o realislic 
Simula I ion of his day he'll have 

heari attack soon. 

No i Is nol easy and 1 found 
myself gelling quite irrrtofed 
with ii, the number ol fishing 
boats and icebergs floating 
around seems unrealistic ally 
high, olso m joystick mode the 
responses seem rather slow at 
limes, 

Probably my biggest moan 
is the lack ol high scare table. 

1 know I was getting better 




scores- 5% and 66 ai Ihe lime 
of wnf*ng> bul it is nice to hove 
previous ones on screen as a 
reminder. 

finally I must admit lo 
enjoying playing ii and if this 
kmd Of menial gymnastics is 
your cup ol lea then you'll like 
tl toa 
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Ghostbusters 



Sbugetti 
Junction 



Bug byte 



Luigi is a trainee traffic cop and 
has come all Ihe way from 
Macaroni lo learn how we Brits 
cause accidents over here. 
Before he can return lo his wife 
Fettucine he hos to let lois of 
cars go pasta him wit hoy I 
keeping anyone waiting too 
long. 

the screen is divided into 
two areas, Ihe 1 unci ion lull of 
assorted bikes, cars and lorries 
wanting to go every which way 
occupies the mam area whilst 
in the bottom left hand corner 
of the screen, there Is a large 
picture ot Luigi doing sema- 
phore impressions ond another 
box giving details of how well 
he is doing them. There are 
plenty of game Options to select 
from ranging trorn degrees of 
difficulty (light, heavy and rush 
hour troflic] to wheiher cars 
drive an the let! or right side of 
the rood. 



Luigi can turn to face any of 
the four directions ond can 
then wiggle his arms around to 
give various signals such os 
stopping a lone ot fralflc or 
allowing anolher lane to turn 
right Everything must be kept 
moving smoolhly and no-one 
should have to watt loo long 
before being allowed to move 
Dither too much and the cars m 
the lane in question star! to 
Nosh. Unless you now remedy 
things straight away, the game 
ends, torn is are awarded tor 
each car successfully through 
the junction Get everyone 
Ihrough withoul crashing or 
waiting and you move to the 
next, mo*e dtflicult j unci ion 

Sbugelti Junction is a 
pleasant enough game to play 
but doesn't really have any 
lasting appeal- Unless you have 
always wanted to be a police- 
man or traltic warden or the 
Mafia have made you an offer 
that you cannot relusa give this 
one a miss, 
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Acttvltlon 
£9.99 
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Who you gotn" to call? - 
GHOSTBUSTERS! Nol ewctly a 
haunting tune but raiher one 
more likely to give you night- 
mares as you llnd that you can"! 
gel if out of your brain. Now, the 
game of Ihe film has been re- 
leased in an enhanced version 
for the Spectrum 128 The 
added features include better 
music and graphics but Ihe 
game remains the same. 

For anyone who has been 
away for the las! couple of 
years ond doesni know the 
storyline. New York is sutler ing 
from an invasion of ghost I es, 
ghouhes and things thai go 
bump in the night. You are 
setting up franchise to moke 
as much money as you can by 
catching ghosts and slopping 
them reaching the Temple ot 
Zuul where the climax ol the 
game takes place First, you 
must buy and equip your car. 
There are lour basic models to 
choose trorn wilh speed and 
amount ot equipment that can 
be carried increasing wilh 
price, The bits and pieces thai 
you can buy include ghosl 



vacuums and traps, image in- 
tensihers and marshmollow 
sensofe 

Having equipped your 
vehicle, you musl then drive 
round the streets calchtng 
"roomers' ond flOppmg in front 
ol buildings where a stimer is 
present. By careful positioning 
of your men, you must 
manoeuvre the slimer using 
your negative ioniser back 
packs above the trap you have 
laid and then bingo* Your credit 
rating starts to increase Failure 
lo accomplish the task results in 
ihe Immortal phrase He slimed 
me" (some dodgy voice synl he- 
sis here) as your man gets 
covered in dose ot 
ectoplasm. 

Despite Ihe vast amount of 
hype that preceded this game 
on Its initial release and despite 
the tact that It is one of Ihe best 
selling computer titles ever, 
Ghostbusters is not a particu- 
larly good game and is certain 
ly beginning to show ils age 
now. Even with the added extra 
bils on the 128. il is still not very 
good value tor |ust 

1 



under ten pounds. 
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This is one ol those games thai 
does nol fit cosily into any ol the 
usual categories applied to 
games, Mastorlionic them 
selves describe it as an "icon 
driven arcade adventure" 
which just aboul covers all the 
available oplions. 

However, jo narrow it down a 
little. It is a maze game wiih 
strategy and adventure ele- 
ment I suppose thai il one was 
being generous, the rattier 
primitive moving graphics (I 
draw ihe line at calling il am- 
ma i ion) would qualify il in Ihe 
brcode f section 

It up to now 1 sound a Utile 
less than enthralled with the 
game please do nol be misled, 
It is a good program ol Us lype 
and slowly grows on you. Bui tint 
you have to overcome Ihe 
cryptic and limited instruction* 
then gel to grips with the screen 
display and icon system, then 
sort out who is who and what 
you are trying to do and how to 
do il 

Afler Ihot it is a straight 
forward seek, collect and sur^ 
vive exercise 



Taking ihis program a step at 
a time pays otf, i f ushed straight 
Irom lire menu io the game and 
missed some furthei ^structions 
thai ore displayed automatic- 
ally it you wail — they helped 
a Utile 

The main screen is bright 
and colourful action is con- 
trolled by either five keys Of joy- 
stick and is mastered afler a bit 
ol trial and error The lower ha it 
containing a panel ol Iwelve 
usable icons and Ihree non 
usable ones and on thr* right u 
birds eye view of your charac- 
ter In the ma*e At the top is o 
mini map and set ol info 
windows 

You control a commander 
character and eight drolds, one 
at a time by using ihe icon 
selection rouima and you move 
Ihem around in a reactor maze 
to rescue 26 survivor* dt a heavy 
chem attack. 

One ol those games where 
patience and persistence is 
required to get the most from It. 
tor the price and tor fans al ihis 
kind of game I recommend if, 
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This is a conversion of a very 
successful arcade game but 
may not be an automatic hit 
unless there are suHic>erit shoot 
em up tans out there who prefer 
io do their blasting at home 

Vou take oft in your fighter 
Irom the deck of a carrier and 
proceed across land and sea 
confronting waves ot enemy 
planes, There are tour phases 
on each level belore you can 
iond safely back on the carrier 
which really means lust dif- 
ferent permutations ol planes 
coming al you. One phase has 
a huge bomber and bringing 
this down will bring you big 
bonus points but it H s not neces* 
sary to destroy it io get onto Ihe 
nexl phase 

Destroying certain planes 
will give you entra firepower or 
clear the screen ot attacking 
planes tor a moment. Apart 
from that ihere is little to divert 
you Irom the business ol shoot- 
ing Ihe enemy out ol the Sky 



and amassing vast numbers of 
points You are allowed a 
certain number of aerobatkc 
rolls to get you out of trouble on 
each level and you have live 
lives in order Io get as far as you 
can 

Landing back on the cornet 
gives you a thoroughly deser- 
ved 5000 point bonus belore 
you take off again Once back 
in ihe air It's the same ofd thing 
with pusi a tew more planes and 
marginally more Hak Hying. 
Ominously the level gauge slips 
back from 32 Io 31 presumably 
meaning there are 32 nights iett 
to complete Personally I 
packed my goggles after three 
levels and had Io put my trigger 
linger into traction As an out 
and out shoot em up 1942 cer- 
lainly succeeds but it you art* 
looking (or something more 
lhan a musclebound joystick 
hand and zillions of points give 
this one the flypast 
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PURSUIT 
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ihe only potential problem with 
converting a phenomally suc- 
cessful board gome like Trivial 
Pursuit to ihe home micro would 
seem ro be tampering with a 
winning formula 

Few would have thought that 
the flaunting of irrelevant 
knowledge would exert such a 
hold ever people but as trivial 
pursuii addicts know when the 
cheeses ore down knowing 
whether frozen peas float or nol 
assumes huge Importance 

The Trivial Pursuit craze 
shows no sign 5 of abating and 
Domark have produced a 
package faithful Io the original 
bui wiih several uselul add-ons 
lhat add to Iho run 

There are 3,000 question* 
loaded in blocks ready io to* 
your memory lor lacts you 
would rather have lorgotfen 
belore Trivial Pursuii came 
along. It's a two cassette pock. 
DM Mlnrj rhr -rjnmo tlutflond 
the first balch ol questions the 
second an additional "Uni- 
lood" question pack which can 
be loaded inlo a Spectrum. 
Commodore or Arnstrad. 

One enhancement on the 
original 1$ the inclusion ol 
musfcat and graphics qyes- 
nons, so that lor instance you 
can be confronted by the map 
of a country and asked to 
identify it 

Anoiher inclusion is an 
animated question master 



called TP who bounds around 
Ihe question screen in a 
number of guise* Hes defined 
io become a "love him or hate 
him" figure Some may teel he's 
a cute bonus while the purists 
will argue the original game 
got along just line withoul him 
Wiseiy Do mark haw added a 
cut ofl switch so you're not duck 
wiih him 

Vou can iih a time limit tor 
answering questions — any- 
thing from live seconds to nine 
minutes A very useful feature for 
strategists is the inclusion of a 
score chart which keeps on up 
io ihe mmule record al aM ihe 
players performances The 
breakdown is tor each cate- 
gory ot questions so when a 
player is going for the final 
winning question you can 
knobble him by confidently 
choosing his weakest subject. 

Graphically the game Is 
pleasing to the eye and the 
board layout Is very clear. Most 
importantly perhaps its very 
easy to play and you can tind 
your way around the game 
and aH you can do tn neirfio no 
lime 

Trivial Pursuit is bound to sell 
well on the slrenglh Of the 
board game and H you en- 
loyed that you wont be d^ 
appointed with its computer 
game counterpart. 
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UNIVERSAL 
HERO 

Mastertronlc 
£1.99 



A totally nail-biting, mulli* 
dimensional, hl-resoluiion Awe- 
some Arcade Advenlure!' And 
oil thai tor just E1 99. Actually. 
Universal Hero Isn't qulleas won* 
derlut as the tcngue^Jn cheek 
hype suggest* but H's sfllli pretty 
nitty fot a piece of budget 
software 

II seems that our Hero has 
lust goi seven seconds 10 save 
his planet, and in those seven 
seconds he's got to wander 
ihrough a set of caverns and 
lind the spare parts needed to 
report his space shuttle, which 
will II y him lo another planet 
where he has to collect the 
equipment needed to repair 
the out at control space 
freighter so that he can het 
back to earth In one piece 

Universal Hero Is, as you 
might have guessed, a wander- 
l round-lhe-caves coiiecMhe- 
ob|ects-and-a void *i h e* monsters 
type game, and though It's a 
utile old fashioned kt is a highly 




polished and well designed 
example of the genre And 
there's also a certain element of 
strategy thrown in as well, since 
some of the items ihai you have 
to locale can only be reached 
by solving puzzles. For instance, 
there Is one cove entrance 
blocked by a pile of rubble and 
you've got to work out which 
ob|ecfs can be used lo start a 
rock slide and open up the 
entrance Hero can carry up to 



nine objects tn his packets so 
there's scope tor some quite 
complex combinations ol 
objects to be used 

As he makes hts way through 
the gome, Hero uses up oxygen 
from four cylinders and collision 
with some ol the nasties in Ihe 
caws drains hi s a if supply, so 
you've also got to go looking lor 
spare oxygen supplies to keep 
you going. For some reason 
there pre one or two monsters 




BUCCANEER 

Firebird Silver 199 Range 
11.99 



I wondered when this one 
would make its appearance) 9 
reviewed Ihree games Irom a 
company called Insight some 
months ago and since then two 
ol the Ihree have been repack- 
aged and marketed by fire- 
bird Now this completes the set. 
Described as a challenging 
arcade game in the classic 
style it means |usl that A game 
on Ihe lines of the classic 
Space Invaders" type, wave 



attei wave of nasties to be shot 
ai white they try lo shoot or 
crash into you. The action is 
different in thai you are sup- 
posedly flying a Buccaneer 
air era M and the aliens attack 
horizontally on an earth based 
scrolling background 

Just ihe kind of game I love 
lo linish off a nighl ol mind 
slreichlng arcventure reviewing 
Sit down and 2ap away mind- 
lessly There are some extra 
features lo alleviate the mind 
numbing effect, a docking 
sequence and a dodging 
sequence but in ihe mam It's a 
good ola fashioned kill em all 
game 

At the original price of over 



seven pounds it was not worth 
having, but at the new £i.W 
price it is the kind of program 
everyone should have, it only lo 
compare how tar the latest pro- 
grams have progressed Irom 
the good old days 

Sophistical Ion is out but 
t j r i • o i fa 51 a nd fun ous action sur 
vivos with Buccaneer Graphics 
and animalion are average lor 
this kind ol game and sound 
bluixes away merrily while 
colours clash cheerluliy and 
death and destruction abound 
Not one lor pacifists 

You have live aircraft, or lives, 
and have to keep an eye on 
luel and shield levels, controls 
are simply upt down and lire. 
Keyboard identification and a 
lull ronge ol joystick options are 
included 

It's no good, I known t should 
hate Ihis game and be all arty 
and snobbish but I here is some- 
thing about it which appeals lo 
my inborn sense ot may hi Mr A 
no nonsense, out and out war- 
monger tng program to appeal 
to alf our more basic instincts. 



pnnn 
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i hat just wipe out your entire 
supply In one go without any 
warning, and rheres a lump of 
Plutonium that has the same 
effect allhough again fhere'fcno 
warning ihot the object isocfu» 
ally piutonium These ihmgs are 
a b!l irritating as they make the 
game dependent on luck a I 
some points, but once you've 
come across these traps once 
you can generally avoid them 
in future 

On the plus side there ore 
some nice graphics and 
smooth animation, and the 
figure o* Hero has a Jaunty little 
walk as he strides through the 
caves Thankfully there Is a 
define keys option, but kt would 
have been a good idea it Ihe 
cassette ml ay had given a bit 
more fnformation about fhe 
game 

Universal Hero isnl a I lawless 
game; but it does have its good 
points, and. as always, Masier- 
tronic are still giving more 
expensive games a run lor their 

mone V, in. 
.w - 



KANE 

Matlertronlc 
E1,99 



H A man's gotta do what a man's 
gotta do And in this case what 
you've gotta do Is mosey on 
down to Ihe old Spectrum and 
make peace wllh Ihern thar 
Injuns (well II makes a change 
from blowing their brains out 
doesn't it? J 

Your e the Sheriff of the town 
ol Kane, and in order to moke 
peace with ihe locals you hove 
lour lasks to complete The first 
ts lo shoot dawn some birds SO 
ihai you can trade with ihe 
Indians foi peace tokens In Ihis 
pari al ihe gome the screen 
shows a small cowboy figure at 
the bottom ol the screen with 
mountains in Ihe background 
and birds Hying overhead 
Using Ihe keyboard or |aysilck 
you move a sight around Ihe 
screen and attempt lo shoal the 
birds down wilh your bow and 
arrow You've gol a limited 
supply ol arrowy and with the 
birds being a moving target 
you've got to have a good 
sense of timing to get a decent 
amount ol tokens. You need a 
token to move onto the nest 
stage, and addihonal tokens 
give you extra lives in the later 
stages. 

► ► ► 
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Once you've demolished 
the local bird population you 
hop on yout horse and ride 
across the prairie bock lo Kaae 
Bui atong Ihe way you've got to 
mote sure thai your old hoss 
doesnl go stumbling wr any 
rocks or bushes or else you II be 
out of the saddle and oul of the 
game 

Once youvo mode tt back 
to town you still don't get lo rest 
os all the bad guys around 
have decided to lake o pal shot 
ol you They're all hidden in 
doorways and around corners 
ol Ihe town"* buildings, bul every 
now and then they i' dick iheif 
heads up pusl long enough lor 
you to gel your srghi on them 
and show whos boss. 

Alter cleaning up the town 
Iff back onto the horse tor a 
race against Ihe tram as you iry 
to overtake and slap it Again 
you've got to jump over all the 
bushes and rocks, but this lime 
there ore small trees thrown \r\ 
as well and some of the 
obstacles are so close together 
that you' II need a terrific sense 
of timing lo make It past them 
all 

When I first saw Kane t 
ihought thai II looked prelty 
primitive — like a magazine list- 
ing in tact — but once Id given 
it a couple o« goes it turned out 




to be toiity good. It is very 
simple, but the difficulty of the 
tasks has been well pitched so 
thai you can get started easiFy 
bui still need to practice in 
order la get anywhere Going 
ihrough the same four stages In 
iheir fixed ofder alt Ihe lime 
could gel boring, bul sensibly 
there's a practice mode which 
allows you to choose any stage 
of the game and one of three 
ditficulfy levels This allows you 
to gel a bit of practice on all the 
different parts ol the game and 
ttten. when you Ihink you're 
ready, you con try 10 tackle the 
whole fhlng in one go 



new standards in games pro- 
gramming, and II It looks old 
lashloned fhal's because if is, 
but its enough lun ta while 
away ihe odd rainy a Iter noon 
with and will probably appeal 
lo younger computer owners 
who dan I require slafe-at ihe-art 
megagamei 




LAP OF THE GODS 



Matterfronic 
CI .99 




Yet another interesting budget 
game from Mastertronie In this, 
your task is to Collect a number 
of gems in order to persuade 
the Gods of 22am to return you 
lo your home But before you 
can acquire Ihe gems you will 
need to gain special powers by 
canceling the effigies that are 
scattered around the sixteen 
sets of chambers that make up 
Ihe games playing area 

As you gather together the 
various ettjgies you will be set 
upon by devils" thai took 
remarkably like androids (and 
moke me wonder who wrote 
Ihe cassette notei especially as 
I hey tell vou the wrong key- 



board controls], II the devils 
catch you they will take Ihe 
elfigy Irom you and return il lo 
its resting glace, but il you lose 
an effigy ihree times the gods 
•lap your wrists by taking some 
ol your powers and one of your 
lives too. 

The sets of chambers are all 
se pa role, ond the only con nee- 
lion between them Is vta the 
teleport chambers but these 
will only work if you've collected 
The right ethgiei 

The screen display uses Ihe 
outer section to display your 
lives lelt. crystals collected and 
soon, while the actual playing 
area is shown in a square inside 



this border. The graphics are 
relatively simple, with the 
passages and chambers 
drawn in quite large blacky 

graphics These would be per- 
clly ok it the scrolling were a 
bit smoother, bul as il is the jerky 
scrolling gave me quite on eye- 
strain, as did the rather dis- 
tracting moving stripe all 
□round the border o( the 
playing area. 

SiiiL ruptured eyeballs askta 
LOTG is quire playable Its one 
o! those games th<it Is sample 
and lardy repetitive but which 
draws you back tor one more 
try 10 see it you can colled a 
complete set of elfigies and 
move on to the next sel of 
chambers. 

There Is a lire' button, but this 
only pulls down a menu which 
deploys the options and 
powers available to you (where 
would Mostertromc games be 
without a pull down menu, eh?) 
It would have helped the 
gomes placability if you were 
also able to lire at the devils as 
they come at you- As M K you're 
more or less Of their mercy as 
they move faster Than your own 
figure and can't really be easily 
avoided 

LOTG probably isn't the 
game tor fast reaction acrade 
freaks, but it you've got a bit ol 
patience, deter mi naiioa and 
E199 to spare you mighl wanl to 
give It a go 



ljuulJ 




OLYMPIAD 

Atlantic Software 
£1.99 



I'm at a loss as lo how I con 
review this game constructively 
other than to soy that it simply 
isnl very good, 

Olympiad is an attempt to 
produce a budget sports game 
along the lines ol Daley Thomp- 
son's Super Test and Includes 
live 'evenis* - Weight lifting, 
Canoeing. 200m Sprlnl, Skeel 
Shooting ond Discus. For some 
Of the events at! that is Involved 
is pressing a single button when 
the powermeter Is at Its height 
The power meter is a small 
clocklace in the top left corner 
of Ihe screen, around which a 
dial rotates constantly and 
when it reaches the 12 o'clock 
position fihe highest energy 
level] you just stab Ihe O button 
This Is how you play the weight 
lifting and sprint sections and it 
doesn i give any ol Ihe excite- 
men l thai the joyslick keyboard 
pounding style of Super Tesl 
provider 

The Canoeing section 
simply involves moving the 
canoe I el bright across the 
screen in order lo avoid the 
rocks that scroll upwards from 
the bottom of the screen, I com 1 
pleted this section without 
making a single mistake on my 
llrst attempl, so il corit realty be 
described as much of o 
challenge 

The skeef shooting is the only 
part of the gome that has any 
complexity to it — you actually 
get to use five controls for lelt/ 
right Jup'dawn and fire when 
positioning your guns sights 




The graphics arent too had, 
bul they qrenl good enough to 
make up tor the lack ol involve- 
ment In the games themselves 
The program doesn'l seem lo 
accept joysllck control and, 
when someone suggesled I hat 
II mighl be sample Basic or com- 
piled Basic, I tried to break the 
program fust by using the BREAK 
key al which point o message 
(lashed up saying Show Oft! 
and then the program crashed. 
No points tor user friendliness' 

I m alraid Ihe omly Ihmg that 
Olympiad has gol going foe If 
is the budget price, but even 
then it's not as good as some of 
Ihe budget software from many 
other companies. 




£/L u 
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NAME THAT 
GAME! 







SHffiS 





This is your chance to 
put a title to 
M astert ramie's Game 
With No Name. 



In order to escape he must 
accomplish certain tasks like 
finding discs to place in disc 
drives, retrieving coins, locating 
energy packs and putting ffags 
on flag poles, 

As II all Ihese tasks weren't 
enough there are also numerous 
twirling nasties stalking the 
pathways to destroy him, 

Your turn 

So now It's time lor you lo get 
pondering on the title. The prize 
will go lo the originator of the 
most apt original and above all 
catchy HHe for the game. 
Mastertronic have two 
provisional titles already and for 
any reader who inadvertantly 
guesses ellher ol these titles 



there will be a special prize 
(Using psychic powers to find 
these titles is strictly forbidden). 

As Mastertronic are almost 
ready to release the garnet the 
closing date for entries 1$ closer 
than normal so gel your snappy 
title in quickly and remember lo 
write If on the outside of your 
entry envelope 

Ihe closing date is October 
24th 1986. 

The competition Is open to all 
ZX readers except employees of 
Argus Specialist Publications, 
Alabaster Pas more and 
Mastertronic 

Send your entries to the 
Mastertronic Gome With No 
Name Contest. ZX Computing 
Monthly No 1 Golden Square 
London W1R 3A& 



t 



astertronic are putting the 
final touches to a new Spectrum 
game and are giving ZX readers 
the opportunity to christen the 
release with a catchy 
Imaginative title. 

Not only will the winner gel a 
kick out of seeing his title on the 
shelves of his local software 
emporium (and perhaps 
climbing up ihe charts) but he 
or she will also receive one at 
Mastertronic's new Magnum 
Joysticks, a Mastertronic T-shirt, 
posters, the five tatesf 
Mastertronic Spectrum releases 
and of course a copy of the 
Game With No Name 

There will also be 10 prizes of 
Ihe Game With No Nome and T- 
shirts for runners up. 

The Game 

The game has been written by 
Geoff Foley author of Octagon 
Squad and Ticket To Ride II 
features the exploits of a strange 
being apparently half foot haTf 
head thai Is trying to escape 
from a planet surface of narrow 
pathways surrounded by water. 



Ihlt game J* In **arch of a noma 

I 1 

Mastertronic Game With No Name Contest 

■ I name this game , ,. i 

I Name ■ 

Address 

»Kllt*1iklli»1lll»tlllt^'llll»t41ll'l' + llit + lllltf lllttf Ilttffllt + f ■■"^■■■■4' ...... ■■■■■■ ■ j ■■■■■■■■■■■■ r i t HUH 

Send to Game With No Name Contest ZX Compuling Monthly, 

I No 1 Golden Square, London W1R 3A& Please remember to put 
your title on the envelope 

Ih* Magnum Joyitlch L> ^_ ^_ ^^ ^_ ^_ ^_ ^_ ^_ ^_ ^_ ^_ ^_ ^_ ^_ 
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Dynamite Dan Is back 
to prove there's still life 
left in the platform 
game. 




L Jm 



Dynamite Dan 

Mirrorsoft 

£7.95 



■Just when you thought 11 was 
safe lo come out of the 
cupboard, when you were quite 
suie ihai Doctor Billzen and rot 
evil bunch of cronies had finally 
been destroyed, and you had 
managed to lloat away to safety 
on the wings of o hot-air 
balloon, you must start all over 
again. Yes its Dynamite Dan It. 

When Dynamite Dan was first 
released, H had a lively aura 
about It. It was the type ot game 
that you imagine would have 
been as much fun to program 
as it was to play Thankfully. DO II 
seems to have lost none of Ihe 
original charm and novelty 

What the passing of time has 
achieved Is a better standard of 
game. All the deli nil Ion is 
excellent and unlike ihe original 
game, there Is very Utile colour 
clash. 

Togelher with many other 
people, I slightly miss the days 
when six hours spenf jumping 
from ledge to ledge was six 
hours well spent, I miss the days 
when at least three new ledge 
games would be released every 
ten minutes, and 1 miss Jet Set 
Wlfly. Playing DD II brought all 
this back to me with a 
vengeance; the perfectly timed 
jumps, the agonising falls, they're 
all here, plus much more 

As you would expect, DD II 
does have an objective; you 
must travel around o total ot 





eight islands, collecting a 
record on each, and inserting it 
Into a jukebox. Having done this 
you must find some fuel (or your 
trusty Zeppelin, and tly away To 
help you In this seemingly never- 
ending task, there are a total of 
thirty two different objects, each 
with its own effect, varying (rem 
extra energy to Immunity to 
bullets. 

This may all sound very easy, 
but not surprisingly, life is made 
amazingly difficult by a stunning 
variety of baddies They Jump 
spin, twist and drop around 
making life total ond utter 
misery, and very nearly 
destroying your Immaculately 
coilfured hair! 

Perhaps the most Impressive 
part of ihe game are the 
graphics. Varying from hi-tech* to 
jungle, they are brilliantly 
defined with obvious amounts of 
care. The characters too are 
animated with as much 
attention to detail as I ham 
ever seen on the Spectrum. 

H and when you get to the 
final Island, you must blow up 
the last jukebox, and then make 
a desperate run for your Zep, 
within a matter of minute* Only 
then will you have completed 
this 180+ screen masterpiece. 

My only criticism would be 
the sound. Although there is a 
good attempt to get a tune and 
effecte out of the Spectrum; the 



chip is so strained that it soon 
becomes annoying. However, 
even this cannot make DD II 
unenjayabla 

It is probably because there 
have been so few ledge games 
recently that DD II seemed so 
good, but I still believe lhat any 
arcade adventurer worth his salt 
will relish the Ihought of 
bouncing, lumping and 
swimming his way to success 
Overalt, DD 11 Is a programming 
masterpiece, and on top of that 
it Is real fun to play! 
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Not one but two excellent chess programs 
have just been released for the Spectrum and 
both are a good alternative Ef Kasparov 
chickens out of your challenge match. 




Baiic Features 



Psi Chess 
!h<- £dq*- 
i 9 95 



2 Dimensional Board 

3-D Board 

3-D Isle of Lewis Pieces 

(Board can be rotated 

and seen from all four 

sides) 

Seven "Average" Levels, 

Response time varying 

from insianlaneous to 3 

minutes. 

SI a Correspondence* 

levels. 

Blitz Chess — variable 

times. Balance of levels 

mode - the program 

attempts to motcn your 

response time 

Beginner's level mode — 

the program handicaps 

itself to play a less than 

brilliant game 



Problems can be set up 
using an algebraic 
method or by Joystick 
and icon to situate 
pieces There Is no '*alve 
male mode" but on 
some levels Mates can 
be solved In two or three 
moves. 

Inslani re pi ay/lake back 
Colour change options 
on board and pieces 
and border. 



Displays 



Level i 



Problem mode 



Other features 



Colossus d C 



2 Dimensional Board 
3-D Board 



Joystlckfkeyboard. 



Control 



Average mode — 
variable lime limit 
providing hundreds of 
possible levels 
lournament mode — 
time controls on the 
number of moves made 
as in tournament play 
All the Moves Mode — 
Blitz chess against the 
cloak. 

Equity mode — the 
program keeps pace 
with your elapsed time 
clock. 

Infinite Mode — for 
puzzles or correspon 
dence, the computer 
searches indefinitely for 
the best move 

Comprehensive mode 
for salving check mating 
problems Can solve 
mates up to seven moves 
ahead also "Sellmates 
and helpmates 11 . 



Instant re play/take back. 
Colour changes options 
on board, pieces and 
border Invisible Mode — 
enables you to play 
"blindfold chess M by 
making either block or 
white pieces (or both) 
Invisible 

Joysiick keyboard, 












Psi CHES 



mi 



Spectrum Chessmen 

good, Psi Chess goes 
for a visual as well as 
intellectual appeal. 

^ si Chess fealures Ihe sort of 
3-D Chess graphics that 
previously have only been seen 
by Sinclair owners on QL Chess 
from Psion, Nol content wilh 
depicting ihe usual Slaunton 
pieces, programmer Sieve n 
Watson has also included a sel 
ol 3D Lewis chess pieces These 
ore medieval pieces depleting 
Ihe King, Queen and other 
pieces as real figures When 
seen on the Spectrum they look 
like refugees from an adventure 
game and add an extra 
element of novelty to the 
program. 



with little confusion between 
pieces even in crowded areas of 
the board. Psi -Chess benefits 
from a lull screen board display 
with only the time clocks and 
the present mode display as 
added detait 

Pst Chess is undeniably the 
most attf adive rooking chess 
program available for the 
Spectrum but can H play? Ihe 
answer is yes and although 
there are more powerful chess 
programs around it will certainly 
provide a stern lest tor even 
accomplished players. 

Joystick chess 

Ihe operating system takes a 
Nttte getting used to as its based 
around three plvotaJ modes 
"Scoresheef. Position and Game" 
II can be a bit tiddly finding 
your way around and some 
basic commands lake lime 



set up For Instance there is no 
instant restart to a game — If 
you want revenge you must press 
I tor change mode, P and 1 
log ether and ihe board resets, 
But to restart you must press I 
once more and then M and 1. It 
you are using o joystick this must 
also be se fee fed again before a 
new game 

Joystick control can be a bit 
sensitive too. Unless you hit ihe 
piece Thar you want to move 
dead centre it can fail to 'pick 
up" and you have fo try again, 

Psi Chess has a wide 
selection of levels and the lowest 
of these (the quickest) is instant 
response This is so fast that it 
can fake you several seconds 
scanning the board I did 



Chess on Level 2 (with no take 
backs, honest*] bui such is the 
seemingly omnipotent nature of 
computer games thai 1 didn'1 
quite betleve it. A very smooth 
replay facility allowed me to 
wallow in the glory of victory by 
reshowrng the game from start to 
finish. 

This is a very accomplished 
package that comes complete 
with an informative 15 page 
manual The emphasis on Ihe 
graphic side can be seen from 
me Edge's intention fo produce 
alternative 3-D chess sets that 
will be sold separately tram Hh 
Chess but can be incorporated 
by replacing the Lewis figures In 
Ihe programs memory 

As exasperating as any good 
chess program should bft Psi 
Chess also allows you to savour 
the view as you slide towards 
ignominious defeat. A must for 
any Spectrum chess fanatic 
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READERSHIP SURVEY 



Win a free subscription! 



Th It It your chance to tell ut exactly what you 
think about zx Computing Monthly, We want to 
know the (Daturas you enjoy and those you skip 
over. Are there subjects you would like to see 
covered In mora depth or subjects you would like 
to see burled forever? 

Your answers will help us to build up a picture 
ol exactly the magazine you want to read, 



All you have to do It fill In the questionnaire 
and fold Into a pottage paid envelope as 
detailed on the fourth page. We pay the postage 
so send off your answers as toon at possible 
because there are free subscriptions to ZX to be 
won tor the senders of the first 10 surveys pulled 
out of the hat. Surveys must reach us by the 
closing date Friday, November 7lh. 

Your answers will be treated with the strictest 
confidence. 

Bryan Ralph (Editor) 



a, 
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ZX COMPUTING READERSHIP SURVEY 



1+ Would you please lick the box agqinsr (he %iar*?rTn?n1 thai bosl 
describes how much ol ZX you normal I y road 



Read through all features and reviews 

freod in rough somo loolures and reviews 

Jutf road Ihroggh Ihe occasional tealures and reviews 



a, 
a. 



3, Please nek the appropriate box thai shows how you ovqlualo the 
lot lowing sections [Five is excellent. 1 w bad] II you would like/ to see 
Hta features on a par lieu tar subiect tick Iho appropriate "more" 
bo? 



1 2 

News Di □ * 

Gomes Reviews J * |_ J i 

Hardware LJ u LJ « 

Utilities QwLJw 

Programming ser les LJ » LJ * 

Mindpiay LJitLJia 

Compol i lions J n [ 1 » 

Communications J jj LJ *■ 

Saltware House Profiles J m LJ tt 

Short Cu is UhQm 

Ql features J w Lj *a 
The fll Page 

Gomes Leungs J n LJ 

UHlify lutings J»L 
What else would you lite to see in DC? 



3 4 5 More 

D.G-D.D. 

:«: :». :». \* 



3. Which computer (s) do you own? 

ZX51 CL Spectrum 

Spectrum + LJj Spetfrum 120 

QL t Olhe r (please specify) 



4. Do you own oc have access lo 
Primer Jt Modem 

Discdi ■■-■ [ 1 3 Microdrive 



5. How much do you estimate your computer equipment is 
preseoHy worth^ 



a. 
a. 



a. 



Under E220 
From £300 K> £400 
Over £500 



= t From £220 to 1300 
i From £400 to E500 

1 



4, Now much do you estimate you have ipenl in total in the tan 

twelve monihs on your computing activities^ 

£0^50 ]i £51100 □* £101-200 Dj 

£201500 CH 4 Over £500 Q* 



7. II you own a Spectrum 4ftK ore you considering buying the 120K 
version? 

yes LJi No I Is 



A. Do you use your computer for the tot lowing: 



Original programming} 
typing in games listing! 
Typing in uillify listings 
Ploying games 
Educalional uses 
Business uses 



All ihe More than Sometimes Never 
time bait the ifme 

a, a. i ], 



13. D« 

□» cu 



9. Do software revkews (nlluonce youi buying? 



a, 
i u 

i u 

I |„ 



No 



a* 

!. 

: u 
: L 

In 



n. 



10. What lypes of games do you enjoy playing? 

Arcade ]■ Adventure I b Strategy LJj Sports Q* NoneOs 



11. Do you type in Ihe games and utility listings In ZX? 

An some none 
Games !t J ? [J, 

UtilHies O* LJi D* 



12 + How many games do you buy in o year? 
20 of more _ji 1M0 LJi 

10-15 Dj *« □* 

less Ihon 5 LJs 



13* Does anyone else reed your copy ot ZX? 

No. only me LJf 1 of 2 others I I? 3 Of mpfe LJ i 



14. Wllh regard to the advertisements in ZX L do your 
Read or look through most or nearly all ol the ods 
Read or rook through some of the ads 
Just read or look through Ihe occasional ad. 
Very rarely, never look ol Ihe ads 



□. 

i. 



15. Thinking specHically about the advertising content in IX would 
you please rate ihe two types Of advertising matter- Display or 
Classified - in terms of usefulness (please tick one bo* against 

each type] 



Very useful 

Useful 

Noi very useful 

Not ol all uietul 



Display Classified 



a* 
a, 
a 



a* 
a, 



16. Have you ever ordered or bought products afler reading an 
advertiiernenl in ZX7 

Regularly ! ]t 

Occasionally 

Never 



a, 
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17. It the answer lo question 16 is yes, whai was The lasi item you 
purchased in this way, and whol was its value'* 



■Mil H I H -H *+ i + i M- tHHU+i+HtHtd -Hi ltm«'' - ■ 



I ITH1ITI WH ■ ■■«■ l 



II. Do you use Iho Advertisers Index? 

Yes Di No Df 



19 + Do you keep your copy ot ZX ter; 

One monlh ! J i Si* months J J j A yeor or more I It 



20. Which olher computer magazines do you regularly buy? 
Your Sinclair [ J i Sinclair use* LJf 

Crash J i OL World J 4 

Other (pleaie specify] 



■ » - - - 11 ■■•hi 1 ■■ ■■ ■■■ rai ■■■■■ ■ ■■■■■»■■ li 



M. Old you read ZX when 11 was bi-monthly? 

Yfcs I I* No jj 



22-Since ZX went monthly do you think that the magazine is 



Better 

Please siale why . 



I — l 



* Worse 



LJ* Same 



, !, 



>■■ + » + *■ -"» + H Hi -H hi 1 - • 



11 ■ ■■.! i.j ■ - - .....,, 



<■■ II Fill 1 1 J 1 ;. ■ 1 l lijj.ii >Hf >-l-ll-pt4H 
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23- Are you aware ol ZX* scheduled pubslCOtJon day? 
ft* □* No Di 



24. If Ihe answer to question 23 Is yes. do you attempt lo purchase 
the magazine on that day? 

Yfcs Di No □? 



25. Do you normally obtain your copy by: 

Chance; purchase J 1 Newsogenl home dell very Ji 

Newsagent shop collection I Ji Subscription [ \t 



2r> p II you do not obiam your copy by subscription, is it due 10 one 
of ihe following? 

Subscription too expensive I Jt 

Not every issue required i 2 

Have subscribed previously, but lapsed [ J j 



27, IF you do nol subscibe. irom which type 0* newsagent do you 
most often obtain your copy? 

]i Eslale shop I \i 

LJj Coinei shop I It 



High Street Shop 
Travel point 



U. Which of ihe following dally newspapers do you t&pdft 

Dally Moil 

Dally Mirror 

Todoy 

Ihe Timet 

Financial Times 



Ji Dally Express 
jj Ihe Sun 
Us The Guardian 
J 7 Ihe Daily Telegraph 
J* The Star 



: ... 

D. 

a- 



2f* Which of the following Sunday Newspapers do you fiMd 1 

The Sunday Times li The Sunday Telegraph I J} 

The Observer Mail on Sunday .4 

Sunday Mirror J 1 Sunday (Express J* 

News of the World J 1 The Sunday People I . . ' ■ 



SO, Do you read? 
TVTimes 



a. 



Radio Times 



D. 



21- Please tick Ihe box which represents ihe onnuoi iota* of you* NET 
income (la after tax. National Insurance and other deductions! 

Ftockel money J * From E4.7A0 lo f 5.970 J* 

From £5.980 lo 17,470 H 1 From E7 4«0 lo 19,340 J* 

From £9^350 lo EH6S0 Is From EI1690 U* 



32. It would be a great help to us il you would kindly answer (he 
tallowing questions Ihe answers will enable u$ to oblam a more 
positive i mage of our leadership 

Under 15 I Jf 15-24 jj 25-34 Jj 3S44 [~2a 

45n&d Da S5-64 J* 65+ Qi 



33, Marital Slalus 



Children 



il+tMHM !*■■ PUPHPLIHUMII I ■ 



34, Do any ol your children toilow youi mterest in ZX Computing? 
Yes LJi No LJa 



15- Nome 



■ l. mnwii F i ' 



Address 






. .. .JI.JLLJL. 



i.i**^-tlll III! 



i* l*l> ti fc i llHl l it l Bil lMI*ll i li a i B ll« l l J ll l* ll 



Sen Male f. m si.- ]j 
Occupollon * * l.„. 



• •.•■■■■•iri l .ir<i l r,,r' 



36, Finally, hove you any other comments to moke aboul ZX*> 



■ rnttrf 



■ ■■.■■■<■ ■■-iriii<-iraTiirr<iriiri<- 
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The strongest chess 
program for the home 
micro finally reaches 
the Spectrum. 



This program is definite I v for 
the chess connoiseur — and the 
chess masochist With an 
"opening book" of 
approximately 3000 positions 
and a move eva Suction system 
that examines on average 170 
moves per second in Ihe 
middiegame we are looking al 
a class program hem and 
unless you are o class player 
you will be staring defeat in the 
lace. 



i tfaifWi i M^>vffiw 



move where the compuler can 
be compelled fo choose a 
second or third best move to 
sclien the programs superiority 
(H you are unscrupulous), but 
even ihen it will give you a hard 
game 

The program ll crammed with 
features and purchasers of Ihe 
mtcfodrlve version get a bonus 
in the form of 34 games that can 
be loaded and analysed with 
Ihe replay function. 

Controls are stmpfe to master 
and most major functions can 
be accessed quickly using the 



r 1 II ■ L ■ * - Lfl ■ * ] ■ 1 J *■ ' • I I 
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to deprive your computer 
opponent of lime a useful 
command Is SHIFT G which 
forces the computer to move 
immediately There Is also the 
Supervisor mode (SHIFT S) that 
stops the computer playing and 
a Hows you to make moves tor 
both sides It is alio possible to 
switch sides in mid-game — a 
boon 11 you are being trounced 
or like hollow victories, 



^osriiii 

"HIT: 



Gra phi call V, Callosus 4 Is more 
than adequate, though not 
stunning. The 3-D display 
although nice to have is not well 
enough defined fo make it 
enjoyable to play with tor any 
length of time It can be 
confusing distinguishing which 
pieces are which and ihe 
display only takes up about half 
the screen. I found Jt mote 
pleasing io play on the 
conventional two dimensional 
board where it's easier to keep 
track of the game 

If you want to watch Colossus 



of equal stature (ie Colossus) 
there Is a Ptay*sel( option that 
displays a game of computer- 
against*compufer chess. By 
pressing the delete k#y you can 
step back info the action on 
either side while ihe re is a 
pause between moves. 

It is difficult to imagine a 
more complete chess program 
and more features than can be 
outlined here ore described In 
an easy to follow 24 page 
booklet that comes with the 
game The booklet also contains 
Colossus' past fixture list against 
other home computer chess 



i :/rMw; i ! !! ! i rW rfiCTSft 



^ gome m 16 
and many suffered a humiliating 
whitewash. So it comes as no 
surprise thai mere human 
opponents are cannon fodder 
tor Colossus 

If you want a chess program 
to stretch you to the limit there is 
nothing to touch Colossus and I 
recommend it to anyone with an 
interest in Chess. A Grandmaster 
Wonsrer h 
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Programmer Martin 
Bryant reflects on the 
grandmaster In the 
machine and Its cheat 
prone human 
opponent. 



•■started writing chess 

erogroms when I was at 
Diversity back in 1977. Then ta 
1902 ! wrote While Knight tor 1*^ 
BBC I knew there could be a 
different approach so I decided 
lo take the knowledge Id 
aquired and write a better 
program 

Colossus I appeared first on 
the Apple In 1983 and since 
then there have been gradual 
Improvements on newer versions, 
I usually lake about six months 
Improving the program and a 
year lo write versions far other 
machines 

On Improvements 



The catalyst to write a new 
version comes when someone 
brings out a new program to 
cholenge it There Is no clear 
cut way of Improving a chess 
program although there Is 
always something that con be 
improved* The problem Is 
making the program as strong 
as possible within the time you 
haw 

There Is no magic algorithm 
but the move evaluation function 
can be made more efficient The 
values assigned to different 
captuiing moves by the 
programmer give the program 
its specific style Ifs important to 
make the computer Ignore 
obviously stupid moves when 
deciding its neti step. From any 
strategic position the program 
con generate alt the possible 
moves In reply. This is Same tree' 
theory and hopefully tne best 
move comes from the branch 
you are looking at. 

On fancy graphics 

Tutting Colossus on the 
Spectrum caused a couple of 

Problems with memory space 
ul its playing strength ii stilt the 
same as the Apple version. 
Economising is achieved by 
writing the code more efficiently 
and nof getting can led away 
with the graphics. Obviously If 
would be nice to have fancy 3-D 
graphics as on the farger 
machines but playing strength Is 
the program^ prime resource 
and If would be silly to cut bock 
on memory In that department. 
So in consequence the 3D 
pieces don't glide gracefully 
across the board. 




On cheating 



I don't play as well as I used to. 
Obviously I spend a tot of time 
slaying against programs and 
fs very different because there 
s not the ego involved that 
comes out when playing a 
person. 

You can cheat very easily 
when you play the computer — 
take back moves, swop sides, 
and so on, and this can get you 
into bad hablfs After all Ifs no 
good when you are playing a 
human opponent fo ask him lo 
give you your piece back. 

It depends on how you use if 
of course, If you keep taking 
moves back you are just kidding 



yourself. But what a chess 
program does Is to provide a 
ready opponent any time who 
doesn't get tired, 

"Chess programming Is still of 
great interest to me and If neve* 
ceases to make me aware of the 
beauty of the game of chess, Its 
marvellous to be able to do a 
job of work that 1 really enjoy 
and III be playing any new 
programs that come out until a 
rival appears — then li's time to 
bring out Colossus 5 Chess! 
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Alarr Davis, recently 
returned from the 
: ' Realms of Interaction 
sets out once more on 
a quest to produce a 
\\l superior command 
analysis system. 



URESPEAK 



It's often said lhaf the quality 
of an adventure game is 
predominantly determined by 
Ihe originality and Imaginative 
scope of Its plot, and really It 
would be hard to deny Ihls, 
Virtuosity of programming, text 
compression, complex language 
analysis, and simitar 
sophistications have been loudly 
trumpeted by many a software 
company and equally loudly 
halted by many a reviewer; yet 
these count (or nothing If the 
heart ol the game - Its plot and 
almosphere — Js dull and 
uninspired. All this is true, but of 
course there are limits It's 
equally possible tor an 
adventure to be wonderfully 
Imaginative In concept, but 
rendered almost unplayable by 
Inordinately long response times, 
shabby on-screen presentation, 
or sheer "unfriendliness" 
It's not difficult to find 
examples of this second 
category, even among recent 
commercial adveniures: the 
grotesque "Lord ol ihe Rings" 



comes most readily to mind, 
with Its excruciatingly slow 
responses coupled to o 
keyboard Input routine whose 
sluggishness makes accurate 
entry of commands a sore test of 
patience. Or how about those 
hordes of Quilled adventures, 
essentially rapid In response, but 
so often suffering from 
stereotyped presentation, 
unfriendly vocabulary, and the 
rigid restriction of the standard 
"verbinoun" Input requirement. 
Faced with ihis situation, the 
BASIC programmer with a yen to 
write adventures may well be 
put off tor good Even If he opts 
for the simple "verb/noun M Inpul 
format, the need for a large, 
friendly vocabulary necessarily 
Implies long delays In response 
whenever the program decodes 
the player's Input and scans the 
vocabulary lists Even then. II this 
limitation Is accepted. I he re are 
many occasions when the 
"verb/noun" lype of command 
analyser Is inadequate — for the 
fact remains that you just cant 
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write an interactive "Hobbit'style 
adventure wiihoul some 
capability for dealing with more 
complex commands. 

Instant response 

the obvious solution to the 
problem is to resort to machine 
code pro gram ming in order to 
deal with the command analysis 
aspect* ol adventure writing, 
stnc© this has many odvaniogei 
Hut, program responses can be 
virtually instanl regardless of size 
at vocabulary. Second, complex 
and multiple commands [eg 
PUT THE JEWEL IN THE CHEST AND 



LEAVE THE ROOM) can be dealt 
with, again at no cost in 
response time, And finally exita 
facilities may be incorporated 
Into the command analyser to 
permit, soy detailed editing 
facilities to Improve "friendliness" 
or the option of hi real time" 
operation In the completed 
adventure it required. 

Such a solution In turn raises 
Its own difficulties — not leasl 
that of interfacing the machine 
code routines with the rest ol a 
predominantly BASIC program. 
We must also lace the probfem 
of (preferably) writing code 
which offeis enough flexibility for 



Listing 1 



*ttl*DfT GtHi3M? AlbiEllttLER • 
All n«htt rttwruw* 



MlipiMl 

bUhJUQ 
t>00II2 
tfOHUS 

-.mum 

bOtl I I 
bfiU i ' 

«•«!• 

b»J| 
60444 
6tM« 

faOUbi 

bDO'j4 

frits* 
tii&t 
iiiil 

feflOb* 

CiBfibfi 

SB5T 

6*t74 
M§77 

4i»M 

Hit? 

bOOQt 
&»««? 

bOIQ* 
till Oft 

fttiii 
ftlt i 

*ti i4 

*«l I? 
69! IB 

fitti i 1 

• 1*3 

4*124 

bill 31 

6(11 37 
6013^ 
BBL41 

«>0 a 4/ 

-.01 4.1 
60144 

M}41 

6014ft 
6«I4A 

ifili 

ttlftl 
6SI&3 

60ib1 
61170 

Ml -'J 

60 J ?ft 

60170 

ooi a i 

60IB4 

ooiai 

60iftfc 



M> 
^0 
M 
40 
tiO 
fcO 

rl 

no 

"JQ 
100 
J 1<l 
l#U 
130 
140 
Iff 
1 i.U 
I/O 
100 
1«*0 
-««M 
2IQ 
200 
flfl 
»4« 
100 
Mf 

ui 

104 

300 

300 

3IH 
310 
930 
340 
Hi 

"! 

370 
3D« 
300 

400 

4i a 

4?0 
430 

440 
430 

151 

JS5 

;*uo 
510 
630 
5 3ft 
ft** 
ftfti 
66* 

a/a 

600 

MO 
640 

630 
f p 4 ii 
440 
660 
670 
600 
690 
700 
710 

?a o 

730 
740 

/to 

FOB 
770 
700 
740 

#oo 

OIO 
#20 

• 30 



lt¥6U 
RESET 

UH1 1 
UA J T 2 

tOHT 



Oflb 
LB 

ID 

C«LI- 

CflLL 

I () 
LD 

i D 
LU 
A OH 
LD 
LP 

JfW 
10 
€P 



CP 
CALL 



£ 



CLtftfl 



«HH 



CHECK* 



RtiUfft 

IHTffi 



UIPE 



J 

\l 

MOD 
LO 

tm 
CALL 
LO 
LO 

■On 

CALL 

CALL 

LD 

LD 

PUSH 

nir 

POP 

tt c 

CP 

JP 

CRLL 

fltT 

LO 

LO 

CP 

JP 

LO 

AE1 

CALL 

LD 

LP 

LP 

LO 

RET 

KOR 

LD 



1,0000 

1236601 ,H 

CLEAR 

■ 

(9X711 ,rt 
1236731 ,h 
l?3174l ,H 
lUOUHl I ,« 

f23^60J -« 
R, (23*731 

■ 

RC . f iMEUk 

£, u a a i a 

I. REPEAT 

[a 

* 
fiMflfl 



KCUHtf 
ICHUI *fl 
13 

E.tnTI.M 
tl 

i.DELt1t 
, ichrj 

C,I4RIT 

A, ICOUHf I 

it 

7 ,UhM 

fl] re MB i 

tiL H D£ 

L M L 1,11 

cuMSort 

A.E 

WRIT 
I 

a 16a i 

SETPR 

8,6* 

16 

8 C 

SiTPh 

(CHRJ , A 
A, I COUNT) 

a 

Z.RE*«IR 

H , ITHHI 

CLEAp 
A. I 

if EHEI ^B 
A. iCOURTI 
itTOk ,A 



(COUNT > P H 



601 Bfl 

60ioa 

60105 
60196 
64^00 

60201 
6»02 
6ta03 

buyn4 

OOSfi 

60SA6 
6024B 
60200 
60214 
66213 
4091% 
64210 
44221 
6022? 
60233 
6022S 
60226 
60226 
60224 
60232 
60293 
66234 
64235 

602 37 
602 30 
60240 
6024 1 
fcD?43 
60944 
60240 
60244 
mi .".a 
602*3 
6025S 
60966 
60259 
64261 
64262 
6036S 
64266 
44269 
60272 
60274 
44275 

urn 

64264 

64200 
602Ot 
MSfj 

fcoaoo 

60303 

66306 
^fl30H 
44340 
6 4312 
boa IS 
b03l6 
60317 

^;s 

64304 
64307 
66390 



644 
064 
111. ii 
070 
600 
440 
000 

<n f* 

44B 

*j^a 

i^O 

■JBO 

044 

1400 

1014 

id?h 

Ul.lli 
IU4B 

tfsi 

1060 

I O f ii 
1600 
1040 

non 

I I io 

1 120 
I L : iii 

k I 4U 

I r.o 
1 16D 

I l/ll 

I 160 
I 190 

i?oa 
I .' I 11 

i . fc * l ii 
1230 
1240 
I2Bi 
1260 
lt?A 

i^ao 
i :- -i n 
1300 
1314 
1340 
i nno 
134P 
i ir-a 

1360 

1374 
1344 

1340 

i4oa 

1410 
14^0 
1430 
1440 
14&0 

Mho 

1470 

14BO 
1 4 'Ml 

J'.iU0 

1610 
1440 

|«4)i 

1530 
IS 60 



VET PR 

PftOfiPT 
TtHKUP 

CURSOR 



SPACE 



HELETE 



HERE 



II [HI 



REPEAT 



« iii.iMl 
CT? 
CHA 
5 TAUT 
r EmI 
QUIT 



CALL 
CRLL 
*JP 
LD 

n .1 

R^f 

RSI 
RET 
LD 
RAT 

Hr I 

I LI 

Jp 

CRLL 

MET 

PUSH 

LD 

MM 

LO 

% I 

LD 

ill 

|PM 

AET 

LD 

«M 

LD 

RiT 

LD 

R3T 

ACT 

*? 

JP 
LO 

AST 

CALL 

t LI 

HI 1 

LD 

PEC 

LD 

JP 

LP 

R^l 

■Oil 

RVT 

LD 

R>¥ 

JP 

LO 

CP 

JP 

CRLL 

CALL 

LO 

LD 

LD 

LD 

CALL 
UP 

ot-rfl 

(Pi I Ii 
UM H 
OEP V 
Df F II 
LD 

CRLL 
RET 



CLERR 
PfUMPT 

unit 

R.4I6 
if 

R 
lb 
1 
16 

A, 43 
l4 

A, ICOUHTJ 



H£.C4Ht 

(jul I 

UL 

A, 17 
[I 

A, 6 

16 

ft. 4CHAI 

1 1 

DE 

R, 17 

Ii 

H-7 
[i 

it 

ft, 1CPUHTI 

ll 

Z, TLIHE 

H.4 

if 

SPACE 

fl,0 

lb 

R. CCOUhTI 

fCOUKTI ,» 

MR[T 

if 

A 

16 

Ai^l 

16 

HLAE 

A J CCOUHTI 

4 

Hi .Hfll I 

CLEAR 

PltOilPT 

Ot^TRRT 

A. ICT21 

tCOUHT],n 

4-4 

D243C 

iitil f 

4 

D 



66 

4 

f TIKEJ ,ft 

CLEAR 



P4»6 9 trrorj ; 40 



CHECEK 

CLEAR 

COUNT 

CURM3A 

fHTEA 

* t TBIl 

UU11 

HesfT 

SCAM 

"jPACE 

TIME 

TLtMC 

HAIT2 



hiMi 
CRC2 
£004 
CB3E 
EOOA 
tR66 

nit 
nn 

EODr 
E074 

ER7C 



CHR 

COMT 

CT2 

OELKTf 

HEAr 

PRt^llM T 

RC^ETA 

^etFh 

START 
TlHEUP 
UA1T 
HlPf 



I H'lli 

CA64 
E09C 
EB5? 
EB60 
EDSE 
C07D 

f004 
626 
E04E 
1131 
CR70 
CD10 



T4bl4 UOtd: 



301 cram 



344 



us lo use ii for any adventure we 
may care fo write This, In a 
nutshell, is what the 
Venturespeak command 
analysis system has been 
designed for Even If you have 
no understanding of machine 
code programming, you can 
use Venturespeak yoursetl lo 
write sophisticated adventures 
which retain the flexibility and 
ease of BASIC vet which are 
largely free from Its speed 
IfmTtaKons 

Venturespeak essentially 
consists of a single "package" 
which can be conveniently 
divided Into 3 sections as 
tallows 

1] A Keyboard Input routine 
which accepts typed 
commands up to 63 characters 
long, complete with single key- 
press facilities for deleting/ 
editing commands, and a real- 
time option. 

2) A Parser routine which 
decodes complex commands 
containing up to three verbs 
and lour nouns^ such as 'ASK 
SAM TO PUT THE COIN IN THE 
PURSE 1 ; o$ well as permitting 
several commands to be strung 
together in sequence using 
commas, full stop! or 'AND" 

3) The menu-driven 
Venturespeak Editor which oilers 
comprehensive and easy*1o*use 
facilities for adding, deleting, or 
changing vocabulary If is 
capable of generating a single 
btock of code which 
incorporates both keyboard and 
parsing routines together with 
the vocabulary needed for any 
particular adventure 

Assembly points 

Ihls month well be dealing with 
the inpul routine, and the other 
aspects of Veniurespeak will be 
tackled in succeeding articles, 
but before we begin fd like to 
make a strong recommendation 
lhat you equip yoursefl with a 
decent assembler program (If 
you donl have one already]. You 
can poke in the machine code 
routines from BASIC ol course — 
and ill provide decimal dumps 
lor those who wish lo do so — 
but we'll be dealing with over IK 
of machine code altogether, 
and the scope for errors when 
typing in the long lists of 
numbers is considerable, even 
with checksums. An assembler is 
well worth ihe investment — I use 
Hisott's DEVFAC" and find II 
excellent. 

Now that Ihe hors-dbeuvres 
are out of the way we can get 
on with this month's main course. 
Before you start, type CLEAR 
59999 to lower RAMTOP so lhat 
our code con be stored safely 
at address 60000 and above. 
Incidentally I've chosen this 
address so that the 
Venturespeak routines will be 
compatible with those from the 
previous "Realms of Interaction" 
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BYTES 




CHgCH 














bUH 


<-.i ik 


fc>2 





50 


10* 


42 


310 


moos 


L*QL 


Iff 


.' .i .1 


205 


46 


|I| 


GO* If 


■H 


l« 


SO 


i :■ i\ 


42 


672 


(Ml? 


50 


1- 1 


«? 


50 


12? 


4 3b 


4O02Q 


■).' 


Ml 


155 


2 3* 


J,':, 


707 


1 &002S 


so 


e 


0* 


611 


121 


329 


GOIUfi 


32 


;^,j 


a 


210 


50 


«0B 


topa*; 


.'.i-i 


50 


B 


02 


3b 4 


b4/ 


bQ04Q 


a 


■ij 


124 


234 


?B4 


014 


00*46 


*. 


srta 


123 


7l'. 


254 


020 


r.DII*a 


13 


?04 


2fcl 


234 


254 


•155 


books 





poz 


120 


234 


254 


l ^ 


ilEIUbO 


1 7 


704 


■ii 


7 J 1 


254 


Ibb 


btfUhb 


D 


20? 


1 ;-ip 


L 3 .1 


754 


»EL1 


" , ' - i * 1 1 


123 


ill 


12U 


234 


SO 


737 


^HJ^i 


16? 


if !"> 


2 £4 


13 


£03 


061 


hOUOfl 


10 


S3ti 
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series, should you wish k> 
combine Ihem, (The code is no/ 
relocatable). 

listing 1 gives the assembly 
language program lor the 
keyboard input routine. The 
code Is organised at address 
60000, and is 391 bytes long. For 
Ihose assembferless individuals, 
Listing 2 provides the (decimal) 
byles youll naed in conjunction 
wilh the BASIC loader giving in 
Listing 3. Type in Listing 3. and 
then RUN Jusl follow the prompts 
Ihe program gives you, entering 
ihe individual bytes from Listing 
2 one al a lime, including the 
checksum offer every filth byie. If 
a mistake is found, the program 
will ask you to enter the whole ot 
the ollendlng line of 5 bytes 
again. The screen display which 



builds up should be identical lo 
the layout of Listing 2, and this 
should help you to check 
everything a& you go along. 
Once the whole thing has been 
entered wit haul errors, Ihe 
program will save your code to 
tape as "KEYBOARD" CODE 
60000, 391. 

What, then, does this routine 
do when you call it with LET m = 
USR 60000? Well, basically it 
prints a small "prompt 1 * symbol 
at the bottom of the screen and 
walls tor you to start typing a 
command. Each character you 
type is stored as a single byte 
above HAMTOR the bytes being 
stored sequentially from address 
60318 (START) onwards up to a 
maximum of 63 characters 
When you finally press ENTER, the 
routine does an immediate 
return to BASIC with the total 
length of your typed command 
heid at address 60315 (COUNT), 
All Is ihen ready tor the parser 
[which of course we don't yel 
have) to take over and analyse 
your command. However, this is 
by no means all that the routine 
can do for you. The lollawing 
faciliiies are available: 

1) CAPS SHIFT/0 acts just like the 
usual Spectrum "DELETE 11 key, 
erasing the last character typed. 

2) CAPS SHIFTS deletes 
everything you've lyped so far 

3) CAPS SHIFT/2 enables you to 
recall the whole of the last 
command you entered, either so 
that you can enter It again 
unchanged, or for editing using 
the "DELETE" key. 

Zero time 

The routine also has a built-in 
real time facility which operates 
as follows: if nothing has been 
typed, then after about 10 
seconds a return to BASIC occurs 
with ihe address 60383 (TIME) 
holding the value zero ff on the 
other hand a relurn to BASIC has 
occurred due to the player 
entering a command, the 
address 60383 holds the value 1. 



Listing 3 
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40 
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.<*>!► I 
7» 

1 tflU 
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FP I , 
lOO 
1141 

41 



ft CM ** H7-C LOADER 

Ml M 
HIM 

26 T CnfCK"' Hill 20i-&Uli-* F 
FOR ]=M>O0O TO b03§Q iTE» I 
fill Ml Ij 
L£T &*0 

im'Ul -HiTx* UYft?-'ft IT X* 

KEN CO lO bO 

POKE r+H P >: lli §*|fX; CftiH 
i,i4*h;~ " Rrio "4100," " mi 

lct McH#i ir Htl men c« t 

ihpUT fLto%n ii-CHLCi:iun ton 

LJHC^'C' Pflllll ffttl 27," " 
i(lll f " ~ AllO %HQQ t ' m - tUtU 
0;S: If COS THEN PHIH1 
f.MTLfl 1HIS Ltrif ALII|H. r * 01 
30: CO ID 30 
ri£Xl E 

Sftuc "i:tvfloonH'cout IpQouo.j 
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3 
G 
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.-6030 
lO 
20 
30 
UT 2 
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fit pi: 

'A* 
10Q 

L10 



ncti 

Frl ri 

I.IM 

LLI 
: L 

3 

Ll ^ 

L^T 
If 

jLt 

iki 
tar 
t« 

GO 
LET 

i? 
■in i 



KLVbUripiij rt^T nauTiHC 



i^pyt =Q0O0O: LET Jt^fln 
CT count ^enai St Ut tin? 
LEf icr«ll«3S»2 

m=gSFt input 
HOf PLEK UhP IHEH PRIHf 
; l 1ift<» PA«£#£, M GO 5U0 
TO 20 

HI fit 20,0,: rofl iriUrL 
t l*i>HK count; PfflHT CH 
I j H£aI 1 

son loo to to 2it 
f^usft scroll: iv Ptci: c 
raeM LET np UAH »or«ll 

U1IH 



This means thai on exit from the 
roulme we can tesl PEEK 60383, 
and execute appropriate 
subroutines (say for Independent 
aclion of characters) it lhat 
memory localion contains ie*o It 
on the other hand H contains the 
value 1, we know that a 
command analysis must be 
carried out first. 

If you dont want you* 
adventure to run in real lime, this 
feature can be suppresed by 
amending the code with the 
following POKEs: POKE 60033.0; 
POKE 60034.0: POKE 60035.0 [You 
might like to save two versions of 
the code — one with real time, 
and one without]. Alternatively, if 
you want fo keep the real lime 
feature but slow down the pace 
of things, try poking different 
values into 6Q03Z POKE 60032. 4 
will give est its to BASIC every 20 
seconds or so. for instance, 

Still, irying all these things lor 
yourseH is much more fun than 
reading about them, and Listing 
4 will enable you to check the 
rouline out First CLEAR 59999, 
load in the byles, type in the 
lines of BASIC from Listing 4, and 
Ihen RUN When you see the 
prompt at screen bottom, type in 
any old command (note that 
CAPS LOCK is set automatically) 
and press ENTER. If ail «s well the 
lower screen will clear, and your 
command will be exactly 
reproduced in the upper screen 
(confirming that il has been 
stored correctly in memory). 

Try pressing CAPS SH1FT2 to 
check that the "recall lasl 
command" facility is working 
correctly, and In addition check 
the delete funciions. Its ciear. I 
hope, what the benefits ol these 
facilities are: suppose your fast 
command was ASK SAM TO 
ATTACK THE ORG", and that on 
your nexl lurn youd like Sam to 
beat the daylights out of a trail. 
All you need do is recall your 
previous command using CS2, 
delete the word M ORC" and add 
the word "TROLL" before pressing 
ENTER. 

All OK? Fine. Make yourself a 
well-earned cup of coffee, for 
you now have aboul one third ol 
Ihe complete Venlurespeak 
system safely stashed away on 
tape. See you next month, with 
the second instalment, . . 
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Toni Baker plumbs the 
mysteries of creation 
with an intriguing 
program tor the 
Spectrum. Just like real 
life, Macro Life Is what 
you make it* 



This is what you might coll art 
artistic program Not an artlsfs 
program, you understand, but 
an artistic program, lor it is the 
program itself which creates all 
the patterns — all you have to 
do is start It off. 

The program is colled Macro- 
Lite, and is essentially a version 
of Life, a program which is 
supposed lo represent the 
birfh/gfowth/deolh cycle of a 
colony of cells living on a grid, 
H produces rather fascinating 
results. Before your eyes you see 
a constantly evolving pattern — 
always changing, always 
growing - almost as if H were 
alive. Who knows — perhaps it i& 

Lite was Invented in 1970 by a 
man called John Conway of 
Cambridge University, and I 
believe that the Tate Gallery 
really ought to have a version of 
LIFE running at all times, 
because although it is intended 

10 represent the growth of cells 
which follow hard and fast 
mathematical rules, In praclice 

11 becomes a rather effective 
pattern generating algorithm. 

The rules of Life [or indeed 
Macro-Life) are very simple A 
grid is initialised by having a 
number of its available squares 
fitted with cells (A square may 
either contain a cell, or it may 
be empty. Only one cell at most 
Is allowed per square). This 
initial configuration is called 
generation zero 

Successive generations are 
worked out by a fairly simple-to- 
undersfand process. Every 
square on the grid is surrounded 
by eight other squares, These 
neighbouring squares may or 
may not contain cells. What you 
do is count how many of the 
neighbouring squares contain 
ceils. Every cell which has 
precisely either two or three 
neighbours will survive to the 
next generation, and all other 
cells will die In addition, new 
cells will be born in every empty 
square which has precisely 
three neighbouring cells. 
Although these rules are simple. 



the algorithm produces 
surprisingly elegant results. 

A better life 

I have seen quite a few versions 
of Life in my lime, I hove seen a 
small, eight by eight version: I 
have seen a couple of sixteen 
by sixteen versions (fhls is the 
usual size); I have also seen a 
twenty-four by twenty-lour version, 
which was also quite interesting 
The largest version I have seen 
so far Is a thirty-two by twenty- 
tour square version which used 
the whole ol the Spectrum's 
screen, with one character 
square for each square of the 
grid. 

This version of Life Is quite over 
the top it uses a grid of 256 by 
192, with a single pl*el lor each 
grid-square. It is the largest 
version of Life which could 
conceivably lit onto the 
Spectrum's screen. The patterns 
which it produces are 
dramatically different from those 
produced by smaller versions — 
they are more intricate and 
delicate, rather like a close up 
of a snowfiake (except that Ihe 
symmetry here Is four-fold, not 
six-fold]. 

When I ran the program for 
the lirsf time, after having written 
it and got it working, I was quite 
stunned by the Intricacy and 
beauty of Ihe designs II was 
producing, I felt that since ihe 
overall effect was markedly 
different from the smaller 
versions of Life, then 11 needed a 
different name. Such 
sanctimonious titles as "Mego- 
Life" and "Super-Life' came to 
mind h but il was John Conwoys 
original idea which gave me 
the idea for the title I have used. 
You see, Life is supposed to show 
cells multiplying and dying. 
Living cells are, generally 
speaking, microscopic In my 
program, however, individual 
cells may noi even be 
dlscernable (depending on the 
quality of TV picture), so that Ihe 
overall patterns are determined 
by large numbers of cells 
collectively - cell structures. 
Large cell structures are 
macroscopic (rather than 
microscopic), and are a result of 
the underlying microscopic 
cells For this reason, and also 
because at the double meaning 
ol ihe word M macro" (it also 
means a machine code 
procedure which may be 
duplicated several limes in a 
program) I decided to call the 
program Macro-Li fa 



The machine code part of this 
program does NOT create the 
Initial configuration (generation 
zero). Instead. I use BASIC for this 
purpose Lines 1000 and 1010 
Integrate the machine code Into 
the BASIC Line 1000 generates 
the nexl pattern, white 1010 Is 
Just a repeal loop, which also 
enables the user to break out by 
pressing BREAK (or CAPS 
SHIFT/SPACE) in between 
generations, All BASIC lines 
between 1 and 999 may be 
used to create generation zero I 
have provided seven examples 
of small BASIC programs which 
when merged wlfh lines 1000 
and 1010 will provide beautiful 
examples of the kind ol thing 
that Macro-Life is capable of. 

Vou can. of course, write your 
own BASIC programs to create 
the Initial configuration, and 
Indeed this was my deliberate 
Intention, and the reason that I 
left the conslruclion of this initial 
pattern to BASIC 

The machine code begins of 
address 8000 (hex] and Is less 
than two hundred bytes long. 
The machine code runs from the 
label NEXT_GEN - this Is the 
address referred to m BASIC tine 
1000 In addition, whilst running. 
The program uses addresses 
C0O0 to D7FF to store a back-up 
copy of the screen. The back* up 
copy contains the 'last 
generation" while Ihe current 
generation Is being calculated 
directly onto the screen. 



Cell blocks 

I've a (so discovered lhat 
Interesting effects occur if you 
place new live cells onto Ihe 
grid between successive 
generations. Try deleting all lines 
betore 1000 and adding a new 
line 1005 CIRCLE 128.8050. 

The gild used for this program 
exists In a strange warped 
space continuum, whereby the 
left hand edge Is joined lo the 
right hand edge (and vice 
versa], and the top Is joined to 
the bottom (and vice versa). 
Technically this represents a 
doughnut shaped universe. You 
might try changing ihis lealure 
— you con do this quite easily in 
BASIC by killing all cells around 
the edges. Adding line 1005 
INVERSE 1: PLOT 0,0: DRAW 255,0; 
DRAW 0,175: DRAW -255,0: DRAW 
0.-175; INVERSE will do the 
trick. Vou can try out this, as well 
as many other experiments. Use 
your imagination, sit back and 
watch the speccy go to work. 
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PUSH BC 

iron m 

CALL *0O0, Up 
CALL 90iD,BICirr 
CALl* aOIB.DOUM 

call ioti # ixmr 

CALL SOHiLBT 

CALL W^.LIPT 

CALL ROOO.OF 

CALL GOTO, UP 

LD A p l 

}< V HI. 

POF BC 

RES 7,1 

CPO? 

Jt C # RO_CELL 

CP 04 

ji yq l MOjcsi.L 

cr oj 

jfi HZ, corn site 

LD A f C 

Oft (KL) 
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L& A,C 

CPL 
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SET T.H 

RHC C 

JB RC t L0OF 

CALL »041 i hlim , _1 
LD A 4 L 
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U> A,* 
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Stuck plm#l position. 
9tuk ncr**n-cony ftddroon* 
Count, lit B f th* nu«h*r of c«Ua which 
Dwrrcwn^ the riven nliel* 



A:- ninber of £*ill aurround In* pl¥#i, 

ftoetore KL *nd C to point to given pt**l, 
Point &L into flcreen (rather than copr). 

imp if leoe than two colls surround p1«l, 

Jiwp if four or poto colli our round piiel* 



J gap If tutUr two cello oitrreund pi vol 

Ita pi sol poo it Ion. 

Prepare to set piiel to *re*te flelU 

Ai- piiel peoltlori. 

Proper* io roett pi it I to rottove coll. 

Sot or rooot pliol to required, 
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Juap book if within chancier pqwtr*, 

flltfhl ona pixel (ethervlD*)* 

Ai* low pmrt of odilreu. 

*u»p h»cfc unl-^n off right ^4* rt f screen* 

Ddhi on* ptf#l« 

Ai* hl^h pmrt of Adlrv^n, 



Jump hecfc unlono whole ecrvrn done* 



BASIC prpgrm lo accoMpQfty eachlne? codei 
1000 RATOOtflZE USB }?M5 
1010 GO TO 1000 
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Sugg** tod initial catif ijgumttofiii 

10 PLOT M # 48 
20 [PAW W f O 
)0 BRAN 0,M 
40 DHAV -90,0 
50 WAV 0,-80 



Clrclooi 

10 pcr 1 - 10 to m step 10 

20 CIRCLE 1?& p a0,l 
?0 KEJtt l 



Cr«uH i 


10 FOR i - BSt *A* TO US* '•A- # 7 


?0 POKE t,i2a 


$0 WJtT 1 


40 PHlWfOi AT 0*16| "jpmphlc-A*! TAP 16 J *fjrmrhtc-A* 


$Q PLOT 0,80 


&0 WAW 555,0 


70 PLOT 120,0 


SO EflAU fl 175 



P*5 


FBI 




ID 


OVER ^ 


70 


FOR 1 • 


-17ft TO 127 STEPS 


50 


FU*T 128,0 


4P 


WAV Ifl 


175 




NEKT I 




- 


WW 





Crtdt 




10 poh 1 P mn -a* to hsr 


*A- # 6 


20 powr i,i 




po urn 1 




40 po« i,?55 




50 f*liT fOi AT O.Oj 




SO FOR $ - 1 M 7W 




70 PRiirr -fquiii^-t 




BO IF 1<65 TKER PHI«T fOj 


"^"^hl^-^^S 


90 !CF3Cf t 





Stnmco 


pvubqtffi 


10 


ICn 1 


- 1 TO 4 


20 


LI3T 




|Q 


NSX7 


I 



STi^HI 


10 FOR i - U TO 140 ST1F 20 


20 


PLOT 0,t 


50 


DRAW *5%0 


40 


IfCTt 1 


50 


POR i - 1o TO 756 STEP 32 


60 


PLCf 1,60 


70 DRAW 0,7* 


30 


OfAT ] 
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Mission Omega 
Mind Games 
£9.95 

E very one dreaded ever 
feceivlng o Priority 1 order from 
Slor Fleet Command, It was the 
regular nightmare of a certain 
Captain Allen. Thankfully, 
1 hough. Captain Allen didn't 
control a big lighter or a space 
carrier, so he wouldn't get a 
Priority, would he? 

So his mission hod been a 
failure, even Slar Fleet Command 
wouldn't execute a captain of a 
mining ship would they? Surely 
not. Flying back from the outer 
reaches of space, all these 
thoughts together with many 
more, ware skipping about 
Co plain Allen's mind, 

How could he be expected to 
know that at thai very minute, an 
unidentified flying object 
roughly the siie of earth's moon, 
was rushing at 99 + 9% the speed 
of light, towards his home, earth. 
He could also hardly have 
guessed that at a general 
council meeting, the 
Ambassador for the Ukraine had 
just passed a resolution stating 
thai a small ship called The 
Wind wraith should examine the 
object before it was blown apart 
by missiles. 

One thing Captain Allen did 
know was that his ship was 
colled The WindwraitK and he 
hod just received a priority 1 
order. 

This Is where you take control 
Of ihe mission, now called 
Omega offer the U.FQ Having 
selected whether you wish fo use 
joystick or keyboard, you are 
then ready to take on this 
challenge You have one hour — 
Jn total — to make the Omega 
inactive, by shutting down alt 
tour reactors 

As If this were not enough, 
you must then escape, with all 
your crew. If you succeed, you 
will probably be heralded as a 



herat given a Knighthood, two 
million pounds, etc If you fail, 
weil it could be worsen but not 
much. 

Mission Omega is Argus 1 latest 
attempt to have a hit, and they 
may just have cracked it, Unlike 
many games, it cannot be fcilriy 
categorised, as it combines 
arcade adventure, with strategy 
and shooting. And all this Is icon 
driven. Most of these are pretty 
obvious, with a bin halting any 
Intended moves, and the rest 
being labelled. 

At the top of the first screen 
are four Icon headings, and to 
start with you must choose fo 
build some robots, with which to 
map the Omega p and 
accomplish your increasingly 
difficult task. Once you have 
chosen to build a robot, you are 
given various different options. 
Firstly you must choose the robot 
you wish to use as a base unit. 
Some are fast, but can only 
carry a little weight. 
Consequently there ore others 
that can carry anything, but are 
very slow. 

Having chosen the robot you 
must choose a weapon, a 
navigational device, and a 
power pack. Again, there are 
different choices In each 
category, with weight being the 
vital factor. However much you 
would (Ike a fast robot with infra- 
red sensors, missiles and a 
nuclear battery, this is just not 
possible! 

Having decided on the tlrst 
robot, you must name him. If you 
wish to start playing, you may 
however, build more than one 
robot. As you find out when you 
first embark Into the spaceship, 
having a lew robots Is a very 
necessary precaution. 

Controlling the robots Is a 
matter of choice, and position 
The three options are automatic 
program, or manual Using 
automatic Is good very early on. 
but to get anywhere It Is 
necessary to either program a 
previously used route, or to do It 
all manually. Getting lost Is a 



Time to save the wo. 
aln as a planet sized 
F.O. Is on collision 
urse with earth. 



very real problem, so sticking 
together and using the mop is 
essential for the first few minutes 

As the game is played, so the 
screen is updated depending 
on which lobol you are currently 
controlling. At any time, you can 
swop tram one robot to another, 
ana Indeed this Is essential to 
allow each robot's batteries to 
recharge Also displayed on 
screen Is the ever decreasing 
amount of time you have to 
fmish the mission, or die (mostly 
the latter). 

Mosl of the UFO. Is made up 
of separate rooms and corridors, 
with the odd computer, and 
even some baddies, who range 
from very easy to dispose of. to 
pretty impossible. Both the 
graphics and the sound are 
good, especially animation of 
the robots, which enabfes them 
to be distinguished of first 
glance, 

Mission Omega Is one at the 
best games to come from the 
Argus stable ot companies, In 
this case Mind Games It 
combines neat graphics with 
some excellent basic ideas, and 
comes up with a game that 
should appeal to everyone 
willing to spend more than ten 
minutes frying to save the world 
from Imminent destruction. 
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Sheffield based 
software house Gremlin 
are putting the 
finishing touches to 
four very different 
games. ZX blazed a 
trail northwards and 
found an outstanding 
arcade game. 

B^rthur Scargiii is not known lor 
his support ol the software 
Industry but indirectly he was 
responsible for giving Gremlin a 
helping hand when they were 
staffing out in business back In 
1984. Monty Mole, one ot 
Gremlin's first games featured an 
effigy of Arthur and the media 
picked up on It with coverage of 
the game given on BBC ana I TV 
news, 

"WeVe really grown from 
there," said Gremlin director, ion 
Stewart and after Monty we 
concentrated on animal 
characters like Potty Pigeon. Sam 
Stoat and Monty sequels, From 
there we decided to diversity 
with games Hke Bounder. Way of 
Ihe Tiger and Jack the Nipper" 

Since 19S4 Gremlin has 
expanded to the point where if 
now has 12 full time 
programmers working together 
In Sheffield and other smaller 
teams working elsewhere on 
outside projects." I would 
imagine that by next year we 
will nave about 30 programmers 
on the payroll " said Ian 

Gremlins immediate concern 
Is geafing up for the Christmas 
market and they have four 
games lined up. an original 
arcade game, a combat 
adventure, a football strategy 
game and an arcade 
adventure 

Trail blazer 

Of these. Trailbtazer, a game that 
looks as if It Is fresh from fhe 
coin-op arcade is now complete 
and It is immediately Impressive 
from the first tug of fhe Joystick 
The Idea behind the game is 
very simple, so simple you 
wonder why nobody had 
thought of it before. Vou control 
a ball and have to manouevre It 
down an ever changing palh 
that rushes towards you at an 
alarming speed. Some squares 
slow you down, others give you 




Av*nfl*r: IH* loading tcr*»n 




the ability to bounce and the 
black spaces are conveniently 
placed for you to (all through 
once you think you've cracked 
the game 

There are 18 levels all with 
differing lengths and layouts 
which will test the reflexes and 
skit I of even the most 
accomplished arcade fan. A 
nice feature Is thai you can 
practice any three tevefs before 
you have a go at the whole 
course and It's essential to 
familiarise yourself with as much 
as possible to give yourself a 
fighting chance. All runs are 
timed and you need to 
accomplish each level within a 
time limit in order to progress to 



the next levef, If you make It 
within the Nme limit you get 
bonus time to carry over onto 
the new coursa 

Gremlin programmer, Greg 
Or me. who wrote Jack the 
Nipper showed me the finer 
points of trailblazing after the 
bouncing ball under my control 
had fallen off the path with 
embarrassing regularity 'The 
main thing" said Greg as he 
wrestled with the joystick, "is to 
build up a rhythm because if 
you miss a Jump Ifs difficult to 
make up the lima" 

In keeping with one of the 
unbreakable lows of 
demonstrating games fhe 
bouncing ball disappeared 



LBJ 





Jkwn^mr icrHn n*or to compl*fk>n 

through a hofe In the rood. "Ifs 
funny how that always happens 
when you ore shewing someone 
a ggmef said Gregg. 

Trailblarar looks set fo 
become an instant classic when 
it's released in November and 
a I though I'm wary of predictions 
I would say mat unless ihe 
charts are abolished Trallblaier 
will be a number one. 



Avenger 

Avenger, the lollow-up to Way of 
the Tiger is n earing completion 
Having polished up an your 
Ninja skills In the three stages of 
Way of Ihe Tiger you are now 
ready to start your mission of 
vengeance, Your tester father 
NaljTshL has been killed by 
Yaemon, Grandmaster of flame 
who has also stolen the Scrolls a! 
Kettsuin from the temple. You 
hove sworn 1o the God Kwon that 
you will avenge Naijishfs death 
and recover the scrolls. 

There are six levels to explore 
and Gregg explained that In 
programming the game the 
emphasis had been on making 
the Nlnfa llgure move around 
Ihe locations quickly as most 
games ol this sort tend to be 
very slow. "He's a NJnJa after all 
so you can't have him hanging 
about. We've left out things like 
diagonal movement so he can 
gel about quicker; 1 

The graphics are Impressive 
even at this stage In producing 
the game and a lot ol 
incidental detail Is Included, The 
actual screen size of the 



animated acting Is smaller than 
In similar games but It does not 
detract from the actual 
gameplay, 

"Ihe reason tor having the 
smaller screen" said Greg, "is 
thai you can get a larger map 
Into the game and you have 
more memory to play around 
with tor characters and 
graphics." 

Without giving anything away 
about completing the game 
Greg said. 'Theres a lot ot 
nasties to contend with and 
finding a monk Is Important but 
there's quite a few roaming 
around and you have to find the 
right one before you can go on. 

There are three major villains 
In the game and each of their 
faces are set beside the main 
screen. When you kill on© ot 
them there Is a nice, If ghoulish, 
touch os the lace gradually 
sheds Its skin to reveal the skull 
beneath. Although difficult to 
evaluate in Its present form 
Avenger certainly looks as If it 
will be worth waiting for 

Gremlin have two other 
games In the pipeline which 
weren't available for preview — 
Footballer of the Year and 
f utureKnight, Although loatball 
strategy games would appear to 
be well trodden turf, Ian Stewart 
ts confident that Footballer of the 
Year will be breaking new 
ground. 'There's still a lot of 
mileage left In football based 
games and this game Is different 
In that It's taken from Ihe 
Individual footballer's point of 
view. You are really running 
yourself as a business so that 
you can transfer yourself to 
Spain or Italy to get cash and 
prestige." 



The aim of the game is to 
further your career from the 
lowly starting point of a 17*year- 
old Fourth Division player with 
£500 In cash to the pinnacle ol 
success - the footballer ol the 
year award. 

FutureKnlglU described by 
Gremlin as a il Btastventure ,l Is a 
retrieve the Princess story 
ranging over various locations 
such as castles* spaceships and 
forests. Spegbott the terrible has 
the princess Amelia In his 
clutches and you have to 
teleport q board a spacecraft, 
the 3S Rustbucket where she was 
last seen. There are twenty levels 
fo bottle Ihrough against 
Berserka robots before finally 
reaching Castle Gremlin on a 
nearby planet where a final 
showdown with ihe Henchodrold 
protecting the princess awaits 
you. 

A decision was being made 
that day on whether the 
Spectrum version of FutureKnlght 
would include a scrolling 
screen. At the moment we 
haven't finally decided whether 
It will scroll or use a flick screen 
between locations. In the end 
the decision will be mode on 
whatever'* best for the product 
Although scrolling would be 
aesthetically pleasing the 
gameplay may be Improved If 
we we flick screen. Well see," 
said Ion, "mind you If would be 
a shame If we lost the scrolling." 



Help! 

Gremlin have found that the 
games business doesnt end with 
just producing games. An a t)fter 
sales" service has developed tor 
harrassed games players stuck 
In the middle of Gremlin games. 
"We've experienced this with 
games before but nothing Uke 
the response we've had with 
Jack the Nipper There's always a 
danger that games will be 
played for a day and if they get 
nowhere they won'1 pick It up 
again. Giving people hints if 
they are stuck increases their 
enjoyment ol the product" 

"Its always difficult pitching 
the degree of difficulty of a 
game T think that In some of our 
past games not enough 
Information has been given and 
they have been too hard. On the 
other hand you donl want to 
make i (too easy. 

With Trallblazef. at last. 
Gremlin seem to have salved the 
dilemma. No one will complain 
thai Its too hard-lhey will be too 
busy playing It. 
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Here's your chance to capture Colossus Chess 4. There are 20 

copies of this superlative program from CDS just waiting 

Jo be won — but there is a problem,, . 
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Colossus Chess 4 is a 
formidable/invincible chess 
adversary depending on your 
level of play and the level at 
which you choose fo play it. 
We've got to gel her with CDS to 
give you the opportunity of 
carrying oil Colossus and all you 
have to do is solve a chess 
problem set by ihe writer ot 
Colossus, Martin Bryant 

The Problem 

Look at Ihe endgame situation 
on ihe board illustration. You are 
playing Ihe white pieces. White 
to move, and checkmate black 
in six moves. What you have to 
do is nole down white's first move 
from this situation to ensure 
victory in six moves Please write 
your answer using the board 
coordinates, tor example Pawn 
BMJ6 Write your answer on the 
coupon provided and also 
clearly on the back ot your entry 
envelope. It's your move . . 

The compeHlion is open to all 
ZX readers except employees oJ 
Argus Specialist Publications, 
Alabaster Pasmore and CDS, Rost 
your entries to Colossus 
Competition. ZX Computing 
Monthly. No 1 Golden Squaqre, 
London W1 3A& The closing date 
tor entries is November 7th 19&6. 
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COLOSSUS COMPETITION 



White's next move is 



Name 



Address 



Post this coupon lo Colossus Competition, ZX Computing Monthly. 
No 1 Golden Square, London W1R 3A& 
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Brother bother 

Dear S$r, 

■^JBj / own a Spectrum* with o 
l^fl Brother EP44 printer. The inter 
KJJ face f use is the ZX Lprint 3 
RS232 interface 

At the moment t om having difficul- 
ties configuring Tasword 2 and Master- 
file to run with the interface 

Could you please provide me with 
precise instructions on how to incorpor- 
ate the Lprtnt 3's commands into both 
these programs 

Your assistance would be greatly 
appreciated. Thank you. 
Cheam Kong Whe* 
Kuala Lumpa, 
Malaysia. 

A very nice set up indeed and 
it shoutd operate without any 
real problems, I -assume lhal 
you hove ZX Lprinl s own SS232 lead or 
that you are certain rhai Ihe one you 
hove is wired correctly, so let's took at 
tasword 2 first ond lake it in easy step* 

1 LOAD Tasword 2 

2 Use ihe "STOP 1 option to ger ro ihe 
menu, 

3 Selecl B* - Go Into Basic 

4 Type LIST 15 and press ENTER, 

5, Press key N In reply to the Scroll? 
prompt. 

a. Hold Cops Shilt ond press key 1 to 
EDIT The line will appear al me bottom 
ol the screen. 

7 Ad d to the sia not The Una alter the 
me number, LPRINT I CHBS 5; CHRS 0; 
'SI 

(Note: the rest ol the hne mus* follow 
on Irom here ond Ihe ' character is 
•ttentiai] Now pres* Inter to truer! the 
line Jn rhe program. 

fl Type GO TO 25 

9. Now select menu option X3; 
10 Press ENTER to mom oul ol the define 

fifophlcs page 
1 Answer Y h la chonge control codes. 
12 Enter 0,0,057655. one at a Hm* tor 
the four codes and leave the rest by just 
pressing ENTER lor each question 
13. Use option T and SAVE your modi- 
fied program tor tutu re usage 

OK? So now on lo Mastertile 

Masterlile cannot be modified so 
easily First you will have to determine 
which of the sequences CHRS 0: CHRS 
1,2,3 or 4 opera les best with your prin- 
ter m graphics mode, I use CHRS 0: 
CHRS 4. Once you have done this ihen 
load Mf and use one ol the SAVE 
option* Then BREAK Ihe pfogrom before 
or during the actual save (There Is no 
need to use a recorder). 

Change or modi ly line 4010 to read 
4010 LPRrNT: LPRINT CHRS 0; CHRS 4; 
CHRS 0. » CHRS 13: COW GO TO USP R 

This will allow a simple page image 
copy, to la i lor the program to low 
advantage olt he lull SO columns and 
various layouts will involve using more 
advanced programming and the 
drops in and out of basic to line num- 
bers, a sort ol interrupt system, Is ex- 
plained m Ihe manual It will also 
depend on the layout and contents of 
each hie and would take at least a 
page \r\ iteelf to e*plam I am alroid ihai 
you will have to sludy the manual Ond 
experiment. 

Finally type GO TO USR R ond then 
SAVE a copy of your modified program 
(option VI 
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A strange one 

Dear Sit, 

I would be grateful tor any 
advice that you can otfoi on 
a problem that I have with my 

computer equipment. 
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Ray Elder presents more readers' problems — and 



solutions. 



i use a Spectrum* with an Opus Dis- 
covery 1 After a tew weeks use the SIOP 
keyword developed an intermittent 
fault, and subsequently tatted 
altogether Since this keyword is used m 
Tasword 2 and Vu-ft'et thts fault is very 
annoying. 

The keyboard is tine when the Spec 
trum is not connected to the Discovery 
and. fust to add to the contusion, works 
OK with a ribbon cable attached to the 
expansion slot but net when the mutti- 
tace or joystick is attached to the cable 

The Discovery works OK with another 
Spectrum, so I'm fairly sure that isnt the 
problem 

I've sent the Spectrum to Mancomp 
tor repair, but they merely replaced the 
keyboard membrane and ignored my 
comments about tauiis when connec- 
ted to peripherals. Jhe fault persists* 
Yours faithfully 
W J. Thomas. 
Newfown t Powys. 

WHM I I have a friend who is an oJec- 
W A ml lr0n,Ci engineer and I took 
Ul this letter to him, his reply was 
unpnnrable Apparently this is a prob 
I em which Is rather more irequent than 
is realised, and il is very lime consum- 
ing [and iherefore expensive] to check 
out He showed me a BBC thai worked 
perfectly, yet showed up on his lest 
equipment as faulty 

li seems I hat on occasion (wo or 
more units that in all ways should be 
compatible jusi will not operate to- 
gether. II could be a small hairline 
crack on a PCB which only (alls when 
it is connected lo o pari icu tar piece of 
equipment because lhal is slightly out 
of alignment and it puis pressure on il 
or a chip or diode which only toils after 
a minute drop In the power revel occur* 
usually due to a peripheral, as in using 
the Opus buili in PSU 

Yes there li always something a! 
fault, but tracking down the precise 
reason Is a lengthy and frustrating job 
If you must ha ve it dona ond I would be 
most unhappy to let such a situation 
continue then your complete system 
will have to be checked as it could be 
any one or more of the units which is 
causing the failure 

Take the lot to a reputable engineer 
and be prepared lor a long wait and 
a big bill It could exceed The cost of 
a new computer! You ore one of a 
number of rather unlucky owners and 
you have my sympathies. 
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128 Printer problems 

Dear Sir r 

Would you please help me 
operate my printer. I tike one 
of your readers, bought a 
Spectrum 128 with a serial 8056 
Compact printer My problem is with the 
printer codes I can get a pant out in 
normal tetf modo with FORMAT P" 1200; 
this however does not work In the 48K 
mode 

So could you please explain haw to 
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Mic Program 

operate the codes and how to operate 
the printer when in 43K mode, the small 
booklet you get with the printer shows 
the codes but not how to use them, HI 
be very gratetul it you could help me 
i 5. Whit* Jonbridge 

Meanwhile a mysterious 
reader who did nT include hlv 
her name and address $eni u$ 
a port solution. ZXC has the mesi help 
lul ond skilful readers and we really 
appreciate your help and involwmenl! 

I hand ow to M Mysterious: In Cross- 
wlre-s [July), two people had problem* 
with the Spectrum 128 RS232 pari 

Flnt you need a proper Spectrum 
lead, I have a Brother M 1009+ 120 Spec 
trurn and I goi the lead from BSD 
Connections Ltd Dept ZXC PO BOX 1, 
WARE, HEfiTS It costs £120* and they 
have a wide selection at accessories 

To operate the printer so that we can 
send control codes we ha ve to resort lo 
a short machine code program Thi* 
LQADs the A register with the code to be 
sent and ihen calls some built m 
routines to get It to the printer, I give a 
small program lo show how to use It. 

The code is located rn ihe UDG area 
but can be put anywhere you wish, a I 
ihe momeni you can only use it in 428 
mode and once you have typed it m 
start by going to line 9990 (GO TO 9990} 

in line 10 you should set up PS to corv 
lain the codes you want lo send Once 
ihe printer mode has been set then you 
can prim in the usual way until you 
want to change the mode. Then you 
have to sei up an appropriate PS and 
GO SUB 9000 again 

Lmes 9030 and 9040 do a carriage 
return and line teed, you may wish to 
omit them 

I use the variable add which 1$ set 
to the address al which I store the codet 
ond lo send a code or charocier you 
have to POKE its CODE inlo address 
add+t 
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More explorations of 
the Spectrum's 
calculator functions in 
Part 4 of Ton! Baker's 
series, 

-j- hare are many questions still 
unanswered. How do you get 
random numbers (the RND 
fund ion J? How con you 
calculate SCPEENSfXY)? How do 
you read the value of a BASIC 
variable? How do you slice a 
siring? These questions, and 
many more, will now be 
answered, 

POINT: The machine code 
instruction CALL POINT SUB 
[address 22CB) will pop two 
numbers, XX from the calculator 
stack, evaluate POINT[X.Y], and 
will put the result bock onto the 
calculator slack 
ATTR: The machine code 
subroutine S ATTR S af address 
2307 will take two numbers, YX 
from the calculator stack, and 
replace them with ATTR(Y,X). 
SCREENS: The machine code 
subroutine S SCRNS S at 
address 2535 will take two 
numbers, YX from the calculator 
stack, and replace them with 
the string SCREENS(Y.X) The 
SCREENS bug which Is present in 
BASIC is lorfunolety not present 
in this machine code routine, so 
you can happily use it with no 
problems (In BASIC Ihe 
expression H * H + SCREEN$(0.0> 
will almost invariably give the 
wrong answer — try it by printing 
varous diflerenl things as 
position 00!) 

The SCREENS funciion will only 
detecl ASCII characters. It will 
not detect either block graphics 
or user delmed graphics. By 
altering the value of the system 
variable [CHARS] to (UDG) - 
100h prior lo calling 
S _.SCRNS S it is possible to 
search for the user delined 
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UU 




graphics instead of the ASCII 
characters You must restore 
[CHARS] offer the subroutine call. 
The value returned by Ihe 
subroutine will have character 
code 70h less than the UDG 
found. 

More comprehensively, the 
program which was listed In last 
monlh's ZX Computing in the 
article "Elementary Graphics Part 
Three" will detect and correclly 
return alt characters 
SLICING: Figure One lists a 
program which I have called 
SLICE, lis purpose Is to slice 
strings, in the same way I hat you 
can in BASIC To slice a string 
Simply CALL SLICE (which must o! 
course be wiitten inlo the 
Spectrum's memory al some 
convenient location) and the job 
will be done 

The subroutine will remove 
three items from the calculator 
stack, A5XY and will replace 
Ihem with the sliced string AS(X 
TO YJ Also in Figure One is a 
program called SLICE INT 
which only requires one item 
(ihe string to be sliced), AS say, 



Figure 1 








CB99TE 


SUCft 


CALL 1E99,ri!ID_im 


BCt* S*eW »!lfi* l»rimtir* 


C * 




nst K 


SI or* cui w^hlnt stack* 


Cffwte 




e#u lenpPtn.ivr? 


fCi» first si Id* p*r*jwt*r* 


tt 




PUSH K 


Terporarily alar* <m Btsek. 


HFIfl 




CALL ?lFl,rP_TO_iEDCB 


DKj* id4r*iifi fsf string t« slic** 


IV 




K 


Ai* i*-ro* 


■ 




EI K,«I- 


Kl. i ■ *4dr*ss of siring. 


M 




k> m 


TIE i- flrpt »tle* prawttf. 


C*9G?A 




JP ?4f6|SlJ»niE_? 


J^i«p Into ffOW rout in* to 
cosjnlst* tn* tssk. 


V? 


SttCS^lWT 


RfSH DE 


Slick ascend mraj**t#f% 


C9 




mi bc 


f*spqr«riiT tt*efe first puw*t*r. 


rnri?!i 




cau, airi t rpjfD v 4EDci 


EBi- s44p*s* <sf ptrin^. 


AF 




m a 


At- tl* 


E* 




EX »: p hl 


Htm ftddrtM of Urine* 


D1 




POP BE 


Ki* first f*r*A*tsr, 


CJ*?A 




JP H^iSL^MTIWE^? 


Sties thr string. 



on the calculator stack, and will 
replace it with the sliced string 
A3(BC TO DE) 

RND; The routine labelled RND in 
Figure Two wilt evaluate the RND 
l unction, leaving a random 
number between and 1 as a 
new enlry at the top of the 
calculator slack There is no real 
need lo write the routine as a 
subroutine, since it is so short 
you mighl just as wefl include It 
Os it stands In your programs. 

As with ihe BASIC RND 
luncfion it sutlers from the 
disadvantage thai il is incredibly 
slow. For this reason Figure Two 
contains two other programs, 
labelled RANDOM and RNDQ 
respectively The purpose of 
RANDOM is to assign (SEED) with 
the next value in the pseudo- 
random sequence. On return HL 
will contain the new value of 
(SEED), being a random word 
between 0000 and FFFF; also, the 
A register will contain the high 
part ol this number, and will 
therefore be a random byte 
between 00 and FF. 

The RNDQ subroutine (which 
relies on the existence of (he 
RANDOM subroutine) will do 
exactly the same job as RND - 
ie will leave a random number 
between and 1 at the lop of 
the calculalor stack - but will 
do it much ( much faster, 
PI: Since Ihe calculator has a 
built in procedure for 
calculating PI/2; ihe calculation 
of P9 is particularly easy Figure 
Three contains four different 
routines for calculating PI — use 
whichever ol the three you want 
They are listed In order of speed 
— the firs I is the slowest 
INKEY$: INKEVS [as opposed to 
INKEYS ttN) is particularly easy lo 
do in machine code. The 
program listed in Figure Four will 
do the job nicely placing the 
string result of an immediate 
keyboard scan at the fop of the 
calculator stack. INKEYS *N, of 
course, needs no special routine 
to do that. 
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Communicating with 
BASIC 

Using machine code Ihroughoul 
is good practice, but sometimes 
H makes things easier if you can 
use numbers and strings on the 
calculator which were specified 
in BASIC Better still if you could 
use machine code resulls in 
BASIC There ore a number of 
ways to do Ihts so lets look ol 
the easy ways first. 

Consider the following BASIC 
statement: LET P=Q + U3F? address 

This will gall a machine code 
subroutine at the specified 
address but with a rather 
interesting property At the time 
the machme code is executed 
the parameter Q will be at the 
lop of Ihe calculator stack This 
is really the easiesl way of 
passing a numeric parameter 
Irom BASIC )Q machine code 1*11 
give you on example — a littte 
routine which works out SQR 
(G+U In other words, you will be 
able to use LET P-Q + USR 
address in place ol LET 
P=SGR[Q + 1) You will notice lhat 
this technique flrslly accepts a 
numeric parameter passed Irom 
BASIC, and finally passes a 
numeric parameter calculated 
in mochme code back to BASIC 

The example I mentioned is 
listed in Figure Five The 
calculation ol SGR(Q+1) is really 
quite simple — since it Is the 
parameter passing which Is the 
point oi the example. There are 
some things fo watch out tor: 
1ET P=Q+R+USR address will 

fiass G+R to machine code 
H P=(expression)+uSR address 
will pass the value ol the 
expression to machine code 
LET P=USR address+G will nol 

WOffei 

There are many other ways ol 
talking ol machine code Irom 
BASIC and vice versa. I'll 
lllustrale one such method with 
o routine which returns the 
difference in lengths of two 
strings. The ail important BASIC 
instruction is this: 
DEF FN A[PS,QS)=USR address. 

The tuck is to write a machine 
code routine at Ihe given 
address in such o way that 
whenever FN A($fnng expression, 
string expression] is encountered 
it will b(* regarded as ABSfLEN 
string-LEN string). 

How we do this is to look at 
Ihe way that BASIC treats the 
arguments ol its user defined 
(FN] lunctions It slores in memory 
a list of records, with one record 
lor each parameter fequtred by 
FN. and in the same order, with 
eight bytes for each numeric 
parameter ond nine bytes tot 
each string parameter. Figure Six 
illustrates the lor mat for both 
types o( record, while Figure 
Seven lists two programs relevant 
to this technique The first 
program performs the task I 
hove mentioned as an example 
[le It calculates ABS (LEN 
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30 




DFr A 


Adjust for iptcUl Ota*. 


5F 


RAMBJW) 


W M 




liOO 




LD D,PQ 




A7 




AND A 




EDM 




STC HL t D£ 


RLi- mmlndtr modulo 65557 
of 7W3EED*1)* 


n 




DEC HL 


HLi- (75*(SEED*f ) MOD 65517) -1. 


7C 


J*AVw_OTT 


LB A P R 


At- rmodoa fcyt*. 


??7*5C 




LD (3EED},KL 


Stow n#v vilu* f« «y«t#ji **? Libit* 


« 




W 




OMfff 


inn 


CALL RANDOM 


Find ww *alto# fo* (SEED)* 


J* 




LD » P H 




4D 




LB €»L 


BCi» rtaiov wort* 


CD? BSD 




BUI ?De& P 9TACK_BC 


PI ac* on calculator alack. 


17 




ROT 70 


Switch calculator on* 


JD 




rftftlfcek 


R**ai*cJc In floating point f«n« 


Jft 




#nd calC 


Switch calculator off* 


Tl 




10 A, (HL) 


At- ■xponHit byt#» 


AT 




xk:> a 




M 




BFT I 


Rat mm If mMoim minber U i*ro # 


pf« 




SUB 10 




77 




LD (HL) t A 


Reduce *iporL*nt by ftiit*#n p thua 


C9 




IV 


dividing fiuffts#r b* *5»6* 


Offl 


Rim 


LD B, 10 


Bt* calculator coda for W AL- 


~> 




H3T ?B 


Switch th# cAlcilmtnr ^n. 


J4P05T03O1 


8tk 4&t* 'RJH* 1 


Stack tH» fttrlnf "RRBF. 


Jl 




rt+cut* B 


&vftliiat# tft* otrliut uptrujj VAL* 


5ft 




*nd e»lc 


Switch th# calculator ftff - 


ttiNde 


urn n 


LB HL,(STO) 


HLi* |##v|ous tmndofi fvuwb*r »**d- 


tc 




ISM 




**> 




AND L 




*c 




IS Jt 




NO) 




jn tt.miror* 


Juafep tml**a «**! ■ FFIF* 


2I15TF 




LD flL,FFB5 


In wfiich *=*n* ww wiluf !■ FTfS 


IMA 




JR rakdjsit 




If 


BAKDW_? 


XC* A 


AHLi* SEED, 


I 




INC KL 


AHLi* SESW1. 


54 




LB D P H 




5* 




LD I P L 


Die* SEED + 1. 


« 




ADD HL fc KL 




m 




ACT A, A 


AHLi - ? • (JFW+1) 


29 




ADD M..NL 




■ 




ADC A, A 


AHL(- 4 * (S»*1) 


W 




add hl,hl 




m 




ABC A # A 


AKLi- a * (3OTM) 


i» 




ADD KL,DE 




CTOO 




ABC ApOO 


AHLi- 9 ■ (SKD^t) 


tt 




ADD KL.HL 




«F 




ADC A t l 


AHLi- IB • (SOn^l) 


n 




ABB HL f HL 




' hi 




ADC A A A 


AHLt- )6 * (SB!q>*l) 


19 




ADD ML.BE 




ems 




ADC A, 00 


AHLi- J7 * (SEEK1) 


w 




ADD KL V HL 




m 




ADC A P A 


AHLi- 74 * (S£K&*1) 


11 




ADD KL t 0V 




aw> 




ADC A p 00 


AMLi- 75 ■ (98D^1) 


M 




IXC K 




« 




WC H 




not 




JR H f ]UlfD_HQD 


Juan ufil*w* HL <0l00. 


ID 




CP L 




MD9 




J* I p JtAJfDJiPD 


Jupo If A • HL. 


mi 




JR C,llAHB_NDD 


JuttO If A < HL f 



i 



o 

z 

S 

S 
< 

O 

o 

& 
S 



o 

III 

a 
</> 

63 



till] 



Flgur* 3 



oti> 


n_vrasn_i 


LB B p 11> 


li- mini liter coda for Val** 


IP 




war ?» 


SwJtcTi calculator on. 


umymmi 


•ik -tit* m n m 


Stuck tha ntriM *PI M * 


Ji 




«I#Cllt* P 


»nSu*l* tha string gulp* ITALp 


n 




and e*lo 


Switch ctlcuUtor off* 


V 


FlJVISV.l 


mr PH 


Switch calculator on, 


A5 




qcrfnt FT/? 


Slick hair of H. 


»1 




dtjpl iffttr 




or 




aM 


Deubla It* 


V 




and calo 


Switch calculator off. 


* 


vtjmsn^ 


Its* ?n 


Switch calculator on, 


Al 




connt Fl/? 


Staff* half *f p|. 


3* 




and cal* 


Switch calculator off. 


M 




IIC (HL) 


Tocraaanl arponant byta, thuti 
doubling tha nuwhar. 


V 


PI_YB1S1I_* 


nr ?a 


Switch calculator eft* 


J4F2J90TDU? 


atfc data |*t41^977 


StaeM connt ant ft dlrtCtlT. 


*a 




and ealc 


Switch calculator off ¥ 



o 

z 

5 

S 
< 

Of 

O 

o 



Flgura 4 






0+.1B ItfKlTTt 


ld fe, ta 


Pi* calculator coda SV. r VAt.t. 


EF 


HIST ?e 


Switch calculator on. 


SilOJ^Wt 


ntk data *rHKEf|- 


Stack tha strfri* "IMCFTt" 


J* 


ttiecul* 1 


Bvaluat* tha airing vain* YAL1. 


5* 


«nd t*lc 


Switch calculator off* 



B 


n»<c_i 


HJT 2% 


Switch calculator on* ftott that 
Q la already en tha a tack. 


41 




«Ofkft oni 


0,1 


or 




add 


ft*1 


» 




oqr 


a* (o*i) 


m 




and calc 


Switch calculator off* 


oioooo 




LU BC ( QO0O 


Return ZBK) to BASIC via BC* 


C9 




M 





o 



CO 

64 



f. -.>■ flr;- record I 

- ~^- llll 1 C**n**H^ ^_^^fc ij 



oe 



t 




Nvnv nl 

p^ametw 
m DEF FN 
Hilvrnanl 



v 

Fnra trftm form 
of paramfltar 



I 29 il ffiu 



tha latt faoord 

7C atrwrwiw 



String rtcortH 



t 



2d 



OE 



**>.jfl 



^~s; 



*j 



Ntrnfoi 
pjf*m*t»r 
<h DEF FN 
itilamant 



Fiva by** form 
of paramour 



r 

| 29 ri thii ii i 



i ih» l«i racord 
ZC otharwEia 



string -LEN string} 

The second program is more 
general — II will place on the 
calculator slack the value of 
each function argument in the 
proper code. It is intended 1o be 
used as a subroutine 1o be 
Called by your own machine 



code programs addressed by 
DEF FN. 

By using a combination of 
bolh of these techniques It is 
possible to construct a user 
defined function of more lhan 
one orgurnenl. and which 
returns a siring result. 



We have nol looked althe 
possibility of returning sfnng 
results as yet, but the technique 
is dead easy. 11 is similar lo the 
LEI P^Q+USR address technique, 
but here we have to use LET 
PS=QS AND USR address. In this 
case the machine code 
subroutine will be called with 
one item, the string PS. on the 
calculator stack. 

If we aHer ihe topmost ifem 
on me stack to a string of our 
own choosing, and return to 
BASIC with BC containing a non- 
zero value (so that AND will not 
empty our string) then P$ in the 
above ©KOmple may be 
assigned with a string defined in 
machine codel 

It lollows then, lhaf you should 
be able to combine these two 
techniques, and come up wilh a 
BASIC statement similar to this: 
DEF FN A$[P$ t Q)-P$ AND USR 
address. 

Of course you can have any 
number of arguments in the 
brackets - including none al 
all. The arguments can be either 
string or numeric The part of the 
statement in between V and 
h, AND M doesn't have to be PS - it 
can be any string expression - 
even o string constant On enlry 
to your machine code routine 
the value of Ihis string expression 
will be at the lop of the 
calculator stack, whilst the 
arguments ol ihe user defined 
function will be stored as usual 
as records pointed to by 
{DEFADD] 

Suppose you wanted a user 
defined function which had iwo 
numeric arguments and 
returned a string result — you 
could then use DEF FN AS(RQ)= " 
AND address. Vour own machine 
code routine would replace the 
original (empty) string on the 
stack with a string of your own 
choosing, 

Figure Eight lists a user 
defined function which returns a 
siring result The function Is 
referred to as FN FS H and it is the 
Spectrum equivalent to Ihe QLs 
FILLS function If requires two 
arguments — a string and a 
number, and it returns Ihe given 
number ol copies of the string, 
all joined together (eg FN 
FSr*:4J would equar % 

And now for a numeric 
lunction, Once again this is a 
function which you cannot 
define tn o BASIC DEF FN 
statement using BASIC alone The 
function is called Ihe Factorial 
function. It's a very easy lunction 
to define. The factorial ol zero is 
one; the factorial of one is one; 
the ladorial of two ts 1 * 2 {=23. 
the factorial of three is 1 * 2 * 3 
(=6): ihe factorial of seven is 
1*2*3*4*5*6*7(=5G40]> 
and so on. In general, the 
laclonol of N (a positive integer) 
is the product of all the integers 
from one to N all multiplied 
together, or written down 
mathematically it is 
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1 * 2 * 3 * . . . * N. In 
mathematics the factorial of N is 
usually Nl (le N followed by an 
exclamation mark) and Is 
pronounced N lacloflal. In BA5IQ 
however, we are going fo write It 
as FN F(N), and well define it in 
machine code using Ihe 
calculator. 

To define It you'll need the 
BASIC statement DEF FN f (N)-USP 
factorial somewhere In your 
BASIC program, and the 
program of Figure Nine at the 
relevant address 

Note that the program has a 
choice ol two a tier native 
endings, Version one Is what we 
would expect; this Is Ihe normal 
way of ending things, with all 
the stacks balanced This, 
however, has one big 
disadvantage — it can only 
return Integers (which can fit into 
BC) This means that we can 
only calculate up (o eight 
factorial. The second version of 
the ending does not suffer from 
this disadvantage, and any 
numeric value whatsoever may 
be returned to BASIC 

The rules for using this, the 
best and simplest trick in all 
calculatofdom. are as follows 
The calculator stack musf be 
unbalanced, with one item too 
many on the slack. If is the extra 
(topmost) item which wit J be 
returned to BASIC so any 
number (not jusl integers] may 
be returned). The machine stack 
must also be unbalanced, with 
one Item too few on the stack- 
The normal return address from 
USR will therefore be bypassed 
— this bypasses the subroutine 
SIACK BC and hence causes 
the trick to work. The regis le;s HL 
and DE must be correctly 
assigned, with DE=tSTKEND). and 
HL = [STKENDJ-5. 

The "tend cole" instruction which 
Is used to exit from calculator 
code will leave HL and DE 
correctly assigned in this way 
The shortesl way to assign DE 
and ML in this manner If they are 
not already so set up is to use 
the sequence of Instructions RST 
2Brend calc" (in hex EF followed 
by 38). 

Wilh the second ending in 
place bigger numbers may be 
returned, feu may also use this 
same technique to return 
decimals (no n integers). Now you 
have a complete factorial 
function defined as FN R 
Fterhaps the advantages of the 
calculator are now beginning to 
sink In- «« . 

Getting hold of BASIC 
variables 

Getting BASIC variables onto the 
calculator stack is one of the 
most simple things imaginable. 
The first thing you have to do Is 
to place the name of the 
variable, in the form of a string. 
al the lop ol the calculator 
stack For instance, the string "A" 



7 








2A0MC 


WJDtlFt 


LD NL,(HFADD) 


HLi point* to f ir*t rtcerJ. 


010600 




LB DE,0006 




i» 




ADD HL.LE 


HLi point* tft length or tint itr # 


a 




LD C,(HL) 




25 




IMC HL 




\ 46 




LC »,(HL) 


6Ct« length of fi»t fltr&mt- 


an 




Lfcl f 0t 




n 




AHD HL.SE 


HLi point ■ to lenjeth of 2nd AtrLn*. 


51 




lb E ( [HL) 




23 




TIC HL 




5* 




ld Mm.) 


ISi* l*niflh of jt*cond »trlnc» 


El 




EX «,nX 


KLi* l#ft#tft of «*cond tlrlnc* 


JIT 




IND * 




| ,' I 




SBC HL| BC 


HLi- 4Iff*rvno# In }«n#thB. 


44 




LD i p H 




49 




LD C,L 


EC in diff^rvnc* in Umfttfl* 


DO 




RCT HC 


Rttunt if r#jw]t pmiilift, 


Tft 




LD A,l 




ZF 




Wl 




47 




LD *.A 




79 




LD k M C 




?P 




CrL 









tlC t A 




05 




DB N 


OOwrvf n* ntftrtt fC. 


CJ 




BW 




2AGB5C 


cranuL 


LO HL,(BGMttfl 


HLi pointn ta fimi MMvi, 


?J 


ost.i00F 


ISC HI 


HLt polniB to byt# OS or ?4» 


?* 




Ln JL f (HL} 




nsoic 




a mi 




MH 




m z % cmjmt? 


Jump if rtcoH 1* rtu*#rU* 


n 




I1C HL 


Skip a**r titn byl** 


M 


gblskif 


mc hl 


KLi points to fivt ti]rt» f«rn* 


GB433 




CALL *}M f STACK JIOT1 


Push p&TOJHltr onto calc alack. 


TE 




LD A.tKL) 




MM 




CP ?C 




?W> 




JS I^OM-OOF 


J tun tmek *ic+nt f« lut iword* 


» 




RST 




1 


bit m riUM) - *i *** w» rtn 




itmyc 


FIU 


LD RLtlfifitADD) 


MLi points to f imt r*cnr4+ 


nenno 




LD TO, 000! 




19 




ADD JtL 4 St 


HLi pMnl* to ^ H** fof?r nf nuabor^ 


C&N5J 




CALL S3NtStACEf_Nirp 


Stack numhoF of roTwatn. 


CD*ME 




CALL l£» f Fl«DJ* , 2 


BCt- nif*b#r of rep#AtOp 


c* 




FISH BC 




din?* 




CALL ?BFl.»FJKjinCft 


BCl> lonirth of otr| ETi- ftAdi-tss^ 


El 




PDF Ht 


HLi" miptwr of rvrtitu. 


ES 




PUSH HL 


Stfceit nuiibtr of r*p*atii» 







pysti DC 


Stuck ■44m# of old ntrin/. 


TO45ACTC 




LD (5CAS),BC 


3tor* Iwffth of old ptr In P** S- 


50 




LD D f B 




5f 




LD E f C 


Diiii loTLfftti of old 011*1*4* 


ear*?* 




CALL NM^HVJMqj 


Kl.j- l*o*tVi of now «trln«. 


44 




LD i f H 




4S 




LDC t L 


BCi- lenrth of now ntrlno, 

► ► ► 



o 

z 

< 

o 
o 



for the numeric variable A. the 
string BS" for the string variable 
BS. Ihe string "TOTAL" tor the 
numeric variable TOTAL, and so 
on. Then you musl load the B 
register with either 1D (If the 
variable is numeric) or 1Bh (il the 
variable is string) and use the 



sequence o' instructions RST 

28 execute B"r*end calc" (in hex 

EF 3B 38) 

This works because 1D is the 
code for VAL. and 18 is Ihe code 
for VALS. In other words* you are 
efleclively calculating VALl'A"]. 
VALSf'BSl. VAL(TOTALT et cetera. 
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a 










► 


7H 
it 






LI> A, i* 
0H C 






toe) 






Jft WZ, BWfJ-KPTY 


Jump unlvns nw string la snptv. 




n 






K>P i> 


Delete address of *i)d airJnit, 




F1 






POP AF 


T>l*-tp purcbor of rftpoata* 




Q*¥f??k 






JJ» ?*l* t ;FKJlfcDC:& 


Stuck fmpty strinR and eatl. 




Yi 


BoHjwrr 


ROT 50 


DEt polntfl to wNicf* for ru-v ntrtn£p 




cw^n 






CALL MB6 f StX_AEI)C* 


Stack rwv string pKraawttra* 




1 E1 






JW Rl 


HU» address ©r old siHnf, 




CI 






PDF PC 


BCiv number of repeats. 




cs 


ii>i_ 


JUMP 


PUSH EC 






EfiAiaEW 






ID PG,(5CA£) 


Kt* Itmfth of old »t<-Ln*. 




& 






PUSH ML 






raw 






urn 


Hake n**i copy of old atrtn*. 




El 






FOP ML 






CI 






POP K 






on 






DEC iC 


BCj- nupber aC retiftinjns if n*«*vrv 




in 






U> JUl 






pi 






OR C 






KPI 






JS K^IIU^LOOF 


Loop back for all cop lea* 




0^ 






IJC BC 


fr#lurn to BASIC th*> valu* on*. 




Cf 






RET 





[ify FH FfHJ * USB factorial 




7AfiP*C 


FACTORIAL 


LB HL f {DGFWD) 


HLj points to *r^u«»nt monJ» 


21 




IMC PL 




?3 




1KC ML 




ewni 




CALL SSMiStACKjai* 


Punh *r£U**nt ontr* C*1 ftt*t?k + 


CUM** 




CALL 1E94 v ^XHH.TIVri 


Aib this argument* 


A7 




AMD A 




?*T 




Jft W^ifCT^POSITIVE 


Jymp un lefts H equals sere. 







INC A 


Set A to on*! nine* OJ - 11 


ewn 


ICT.POSITIVE 


CALL 2D?B,STACKJI, 


ftwh b*c* onto c*lc stuck. 


v 




BST 78 


Switch calculator on* 


?i 




dupl lento 


Thf» -ale stack no* contains two 
identical nujabern f each equal to 
H* If ** LET K - N, and If ve 
taJEi K»*,,*I to mnn the product 
*f all lnUitoro setv*** K end I! 
.neliisivSi then lb* fleas on the 
calc stack my be vr it torn 


Al 


PCT_U>0P 


const ono 


JC**..*H r K,1 


03 




■UbtTttCt 


K* + - fc *W fr K-1 


V 




duplicate 


***,,•*. 1-1 ,1-1 


30 


• 


*q «#ro 


K»,*,*« fc r-1,K-1T 


€006 




Jti*p ttUttFCT^DtlT 


Juf*p If X equals one* 


*S 




stars K^ 


Mf »N,K-1 (» contain*. oVl)* 


M 




soft* 


Ck—i)- -t* 


Ei 




recall K^ 


(IC-1>*-* -•Jf,K-1 


33F6 




ju*p rer^LTOP 


LFT K » K - 1 and loop back* 


02 


} . }_ry. [T 


delete 


!****•« 


9* 




end c*lc 


SttfitOi cfclcuUtor off* 


t*bion OS* SMIStti 


CALL 3Hfc? f FPJTO w »C 


BCtm required factorial* 


Oft&l 




BU1$1 




JP C^lADpflEPORT^ 


ISrror 6 if too btf for BC* 


€9 




KET 




vmsioN 


r-o kouci 






ci 




POP BC 


Bypass 3TACK_BC subroutin*. 


€9 




Her 





Not© thai you should not use 
4, var or "valS" direclly as 
calculator instructions, unless B Is 
also assigned with ID or 16 as 
belore — this Is because the 
calculator instructions "vol" and 
"valS" ar<-» B register dependent 
(see Appendix In lasl months 
article). 

Wilh single letter variable 
names, the process is even 
easier, because the technique 
used to create the variable 
name string is so easy. All you 
have to do is place an integer 
on l he calculator stack — the 
character code ol the letter of 
the variable name - and use 
the calculator "chfS n function to 
turn It into a string. Figure Ten 
contains two programs which 
demonstrate this idea — Ihe first 
puts Ihe value of the BASIC 
variable A onto the stack, and 
Ihe second, by a simitar 
technique, puts ihe siring value 
of the BASIC variable BS onto the 
stack, 

Figure Eleven consists of a 
table, giving you a single 
calculator code instruction 
which will stack each of the 
strings A" to "Z" without Ihe 
need for CHRS. Just follow this 
instruction with "execute B" 
(code 3B) with B assigned with 
ID. and the value of these stngle 
letter numeric variables will be 
placed on the calculator stack 
speedily and efficiently. 

Also (perhaps) useful to know 
Is the fact that the slrings "BS" 
"TWS" and ,k Z$" may be stacked 
in one single instruction. This 
means ihat if you store a siring 
whose value is needed by 
machine code In either BS. WS 
or ZS, then its value may be 
relrleved as easily as PI. Jusl 
slack the string (see Figure 
Eleven for instructions code) and 
follow the instruction with 
'execute B" {code 3B) with B 
containing 18. You'll tind that this 
wJH save the computer an awful 
lot of work. 

It is ol course possible to stack 
any siring in a single instruction, 
but to do this the texl of the 
string must be stored separately 
somewhere in memory. See tost 
monlh's article 

Using a BASIC array 

There is one final, and very 
Ingenious Irick which we can 
learn. The Irick is to use the 
calculator's memories In 
conjunction with a BASIC array 
When we use ihe calculator 
instructions "store MO ,h p "recal 
M3" et cetera we are copying 
five byte numbers between the 
calculator stack and the 
memories Usually there are six 
memories, which ore stored 
amongst Ihe system variables at 
address MEMBOL but Ihis isn't 
always the case. We can 
change the whereabouts of ihe 
calculator memories by ottering 
the system variable (MEM). Note 
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061D m A 


LD R t lQ 








£)• calc cod* lor VlL. 


IF 


HOT 3a 


Switch eh leu] At or on. 


$44QBM041 


atfc rtai* 41 h 


Stack cod* of "A", 


2F 


otarl 


Convert to 4tr*n* "A" t 


SB 


orocut* B 


C'wart to vmlu# of var labia, 


ia 


*nd rale 




06 ia vu_Bt 


LD F p ia 


Bt« Catc cod* for VALt, 


m 


R3T ?e 


Switch calculator on* 


M*0BO0O|? 


aik data 42 h 


Stack cc4* of *B* 


?r 


chri 


Convert to iitrinf "B - , 


M40BOG074 


vile data ?4h 


Stack co4« of **", 


2F 


chri 


Convort to ntrsn.- "f". 


17 


a_a :>t 


Coafaine to forp atrinr *M H t 


» 


*<nruti" B 


Convert to string valu* of *ar* 


5* 


fnd c\lr. 





11 



To ntack nuiwric vwiaMg nam era on calculator alack^ 



VJtHIAH.K f-ftHTKLATCV <Tl1i.K 



VA.-itAME CALCUUTOR CODE 



A 
ft 
C 
D 
I 



I 

1 
J 

I 

M 



)JB01*0701 
34B01BOT01 
54B01AOJ01 
MB0lJ0»f 
M BOO BOW* 
MBO060201 
4J Ml 70701 
MM»BQ?0l 
54B016O20T 

J4B01W2O1 



* 


MWWWtftl 





54VOiroMl 


* 


54B077OSO1 


q 


34lWlrf>»1 


* 


54BO*?020l 


s 


MB02J0M1 


t 


SUBOjOMM 


1 


J4B00FQPD1 


V 


J4B06C0?01 


-■ 


MKEHH01 


K 


)4M10O?01 


Y 


54B0O7ft?Ol 


£ 


54B0?4O2O1 



to nUckrtlrir^ variable n*»ffo on calculator fltaoki 
Y^UgkE CALCULATOR POPE 
IS 54BOB4;K>? 



12 


10 MIT *(J2) 




At) U firnt itn In VAMS ar»A. 


?Q BAHTOKIZE USA 


■my 


Execute nachint cod#« 


7A4B5C AHSAT 


LO KL, (YAHS) 


HLt points to BASIC array *()* 


010*00 


ifi tC T 0OO6 




09 


AUD .HL,BC 


KLl polnta to firiit »i*m«fit of A(). 


tatijc 


LD (HEK^HL 


Identify nmorleff with ftlt'Wfltn. 


i> 


hot ae 


Switch calculator on. 


1440BQOO2A 


otk data ?4 


Stack th* number 2*. 


cr 


Btor* M-' 


Store in Wsnarr Of, 


0? 


11 Aeii 


fihpiy calculator alack* 


J* 


end calc 


Switch calculator off. 


21WW 


LD HL,5C9?,«1MOT 




226&5C 


LD (KftO.UL 


R#»tor» calculator n*Mri«n+ 


c? 


BBP 





that this system variable always 
points to the start of memory 
i&TQ. Memory one is at (MEMJ+5, 
memory two a! (MEMJ+OA. and 



so on. 

Figure Twelve contains some 
BASIC and some machine code. 
Line 10 creates a BASIC numeric 



array which, since it is the llrst 
variable encountered, will be 
the first variabfe in the VARS 
area. Line 20 runs the machine 
code which follows, I he 
machine code oilers the value 
of (MEM) so that is poinis to the 
variable A{1) in the VARS area. 
This has a rather stunning eflect 

The array elements have now 
each acquired two different 
names, and each efement may 
be accessed in two d liferent 
wan The lifts element is known 
both as A(1) ond MO A(l) is the 
name used by BASIC while MO 
is the name used by machine 
code Similarly. A(2J is BASIC may 
be referred to in calculator 
code as Ml and so on up to 
A(32) 1 which may now be 
referred lo in calculator code as 
M1F. Notice that the number of 
ova i fable calculator memories 
has now Increased from six to 
thirty two. 

Any number of memories, up 
to a maximum of thirty two, is 
possible, and the number is 
determined by the dimension at 
AQ. This now means that any 
reference fo a calculator 
memory is in fad a direct 
reference to an array element. 
Such elements may be read - 
or even altered - by a machine 
code program. 

The program of Figure Twelve 
will prove this, by assigning - 
from within machine code - the 
element A(16J. 

Note that the program restores 
(MEM) lo ifs original value of 
MEMBOT before returning to 
BASIC This should always be 
done. Note also lhat since A{1} lo 
Aft) ore equivalent lo MO lo M2 h 
they are liable to be corrupted 
by such functions as SIN etc (see 
Appendix in last month's article]. 

I think that's all there is to soy 
tor now on the subject of 
passing parameters between 
BASIC and machine coda Til 
move on now to a new topic 



The function generator 

There is just one calculator 
instruction led to cover. It is the 
function "series' otherwise 
known as the function generator, 
or series generator. Its code will 
be a value between 80h and 9F. 
The Jasf five bits of ihe code form 
a para meter, so that 66 means 
"series 6" 8C means "series 12d" 
99 means "series 25d". and so 
lorth. This is Ihe single most 
powerful instruction in the whole 
of the catcu later set. It is the 
function with which &IN and EXP 
and others were written in the 
ROW With it we may create our 
own designer functions, or 
implemem mathematical 
functions which ore not present 
[and not otherwise possible) on 
the Spectrum The Series" 
function is the calculator's final 
frontier To be continued. . . . 
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MORE TRICKS WITH 

DISCOVERY'S 

CAT! 



John Wase presents a 
round-up of useful 
routines to take full 
advantage of the 
Discovery disc drive. 



■ his month we have gol 
together a couple of routines 
which vou might lind useful In 
using Ihe Discovery disc unit 
Both ihese programs operate on 
Discovery's catalogue file. 
Regular readers will recoil lhat 
this was introduced last month 
with a very simple demonstration 
program which read the file and 
then moved the recorded 
programs one by one from disc 
1o disc; these programs are 
rather more sophisticated. The 
tirst is Irom Opus ihemsetves: the 
second is from S. Nutting of 
Hislon. 

Full cat 

Thts program gives more 
information aboul each file on 
the disc than merely 
cataloguing, It prints out the 
nome of the fJte, together with 
ihe numbers of the start and 
linlsh sector [or block): readers 
will remember [from Ihe 
Discovery manual pages 10 and 
11) that there are 18 sectors on 
each track and each sector 
holds 256 bytes so a forty track 
disc will hold up to 180 Kbytes (1 
K being 1024 bytes). In addition, 
ihe program also prints out the 
number ol bytes used in the last 
sector which has been written 
1o; it is therefore very easy to 
calculate the precise number ol 
bytes which a program takes up. 




Figure 1 



Programming points 



As you type in ihe listing Irom 
figure 1 h you will notice that this 
program is much more compact 
than the dlsc-lo-dlsc routine 
published last month, which was 
written with the idea of making it 
absolutely clear how to access 
the catalogue Ilia However, the 

Ssneral principles are exactly 
e same. Much of the space Is 
saved by defining a function in 
line 10 which can then be used 
later in the program. A typical 
printout from "full cat" is shown 
in figure 2. Note the third item 
printed In the array of three 
(number of bytes used In the lasl 
sector) 

A quick glance al page 28 of 
the Opus manual confirms that 
In the CAT file, part of the lirst 
number [the first two bytes In the 
file} represents the number of 
bytes required minus 1; hence 
the addition of 1 in statement 60. 

Supercat 

Thfcs program reads disc 
headers 1 , getting its doto from 
the catalogue file, and printing 
out o wealth of information in an 
attractive format. It is as good or 
better with disc headers as 
many a professional tape 
header reader, It consists of a 
100 byte machine code routine 



:.j h-i n tp rj^i.-An i i n i : n r ■■ 
LO DEF FN jU^EZQDE INfEYittQ+23 
6*C00E INKtYltOt DlH«*UOJt DEM 
1 131 
20 INPUT "drlvei-idilZi M f ilvna 

30 CLEAR «0; OPEN Mi 1 CAT ■ : d 
RND IA:FOlNt «Ot I 

40 FDR j*l TH ^1 LET ftfJI^PN ■ 
Hi NF3TT it FOR }*\ TO iOl LET m 
StJ)"INKEWfOi next j 

50 31 *f7t-2 A !4~l THEN STOP 

fcO FOR J = l ID lOs IWVEftSE It P 

rint »<**str* care «•(>»+*>" wd 

aftjl ■ " = : INVERSE &% PMHT *# 
[jj rtHP -ill j) ■=" "It NtXT j? FRI 
NT TAB IAt*t2MTAB r2i4<3HTA9 2 
7iwi« 1 1 + 1 

70 GO TO AC 



together with a bit of basic to 
run it and to pnni the files on 
the disc The results are shown in 
figure 3. II prints the disc title: 
this Is given Ihe heading of 
"cartridge name" Then if gives 
the various program titles, 
AfongsJde the name of each 

f urogram is the number of bytes, 
hen. on the same line, you get 
the start sector, the finish sector 
and the number of sectors used = 
Underneath you are told 11 the 
program is a BASIC program, or 
if it is a numeric array a 
character array machine code 
or a print file. II it's BASIC then 
you get the number of bytes tor 
the program itself, together with 
the number of bytes for the 
variables and the line number 
from which the program 
autoruns. If it's code r then you 
get the familiar start and length. 
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f i lename 


start 


end 


Last 


new 





6 


25 3 


dumprog 


T 


■-I 


4-1 


dump 


10 


11 


1 


buff 1CODE 


1£ 


13 


7 1 


ZEUS 


1* 


4-0 


151 


a s s e m b L e r 


4-1 


*3 


•1 «— * C 

i 1 . 1 


code 


4-4- 


4-4- 


4-3 


c a t c 


4-5 


4-5 


107 


supercat 


4-e 


50 


98 


con fig 


SI 


32 


;=: 12 


f u L L cat 


©3 


34- 


^""i ^i J^i 


a 


S 5 


112 


"7 



Figure 2 



CARTRIDGE NAM 

lili!miiiii»!iniliiiijiliigi i^^r 



|3|i.c+Uari 



4-S 



= n e in 



Bas i c Ua r i flu 

EST ■*! £5fc *^5 £5 



mmmmmmmmmimm 50 10 ii 

M H C H 1 N E C O D E 35 113,250 



5 12 13 

■BfajHM^ 14- ^4-0 

MflGHINECODE 5734 4 , 6S0O 

ii s s e m; b I e ^ f, q q 41 4-3 






27 



L3 



Basi c+Uariabies 
BASIC: 6^0 



■a a- 

90 



4-4- 



U t 



ii 



3 2 7 S 3 . 3 6 



lilSeiiiiilii 100 4-s 

IflCHlNECODE 64900 > 100 
m ^WUBMM, 1115 4 3 50 



4 4 
45 



- 



i 

5 



as i c +ua r i abtes 



BASIC : 



1115 



Bas 
ill 




■■6 9 12 5 1 7 

MRCHINECODE 16384 .6912 



The program 

The BASIC program Is given In 
figure 4, This is typed in and 
saved with "SAVEMftuperear 
LINE 9999. It contains the 
following variables: a points to 
ihe CAT area; i points 1o the start 
of the file information; b. s and e 
ore the sector, its start and Its 
end; type is the type of program 
(0 tor BASIC 1 foi a numeric 
array. 2 for o character oiray, 3 
lor machine code and 4 lor a 
print file); length is the program 
length; start is the start address if 
the program Is machine cade or 
the auto-start line it BASIC: finally, 
basic is the length of a BASIC 
program (without the variables). 



'. REM f MIUF-nM •SU1 \ M AT 
IO INPUT *DriW«*}4l PWE A49"? 

20 RANDOnUE USR MWO 
3D OtF FN A U I -PEEK *«+*>+:"■'.• 
PEt* C***+U 

4Q PRlNf -CARTRIDGE NAHE -"Ji 
FOR j-AMOi fO 620l5t PRINT CHR* 
PEEK *M NEXT «i PR INI 
SO LEI #-A20l*i LET i-feMGO 
60 LET b*FH *IO> 
70 LEI **FN al2> 
UO LET »«FN 4 <4> 
90 LET «m-t«-*)*23&- !- I 
100 *F (i-«TiM THEN STOP 
HO FOR p-4+6 TO **lSj PRINT PA 
PER 4|CHRt PEEP PM NEXT P 

120 PRINT #m;inb l7j»tTAD 21 f* 
;TAb 25t*-«+l 

130 Iff t-*t LET 4-1 1 LET typ** 
PEEK 4 
|4Q LET twiqttl-FN #(11 
I'Xl LET *t*rt*FN j€"S) 
160 LET bailc-FN ftt5) 



I/O IF tyfH»*Q THEM PRJHI FAI Eft 
If JM /;"BjslttV*f i ibl^ E)4*lt 
Van AutB fc " "BASICS * I TAR l-i;lt*fni| 
UltTM 16|t*,i*tct fAB 22* Iwiqlti-b* 

1B0 IF typ*-! T«W LET n-PEE» * 
i »4>-64t PRIWT PAPER 3| II* *i "« 
UrtTRIC ARRAY * : »«** t T f& 21 |* f¥ 

PC<**f(9HM n, 

I TO IP tyf»*-2 TlCW I El I Pit I i 
i +4,-|^j Pftltft FAFER Si IN* *(* 
CHARACTER ARRAY -*t«mi|tA* 71 |* I 
YP£- H |GHM cri'i 

200 IF typ»>3 THEN PRINT PVfft 
fc* IN* ^| HACHINECOOT M tmttf-tl*fl 
"; length, 

JF typt* S TICW PRINT pAPCF 
5t"WfNTFl<uE TYPE LEWJTH ;■•", 

7T- LI? #-ti LET *-**IAi UT i- 
1+I0t 01 i u v j 
W7*T <:n^^ 61 W* j PRWT ~CQA0IN6 

t PJ '1ACMI*« CODE-i tOfiU M, 1 

CC&* : RUN 



Figure 3 



00 



Figure 4 
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5 

69 



UIU 






1 




OIK! 64968 




64-300 £35,00 3 Ml 


start; 


CALL 5895 


;Cill Dticov?ry RON in. 


64 303 GOG, Ctf> 




Lb 8,0 


;Find fro* Discovery s Lookup Tables the I/O Read & Write routine 


64905 347 




R5T 130 


;Then Loid HL with the address. 


S43Q6 01H 




CEFB 18 




$4907 G34,2Z6,Z53 




LD U(3MESS>,HL 


;POKE the Address in the Load sect routine. 


64910 033,000,000 




LD HL.D 


;HL= Sector 8 (the start of the CAT info. 


64313 017,048,242 




LD DE, 62008 


; Adore is to load CAT ml J. 


64916 014,000 


loop: 


LD C,0 


;2S6 byles to load in. 


64916 2CS, 218,253 




CALL loadhect 


;Load the Sector in. 


64321 OH 




INC D 


;Add 256 to current load CAT Address 


64922 069 




LD B,L 


jB- Sec tor no. 


64923 062,008 




LD M 


lit sector no just loaded = 6 Ih*n JR to loading the individual files in. 


64925 164 




CP B 




64926 04C.OC3 




JH 2, files 




64928 035 




1HC KL 


;If Sector OS Then load in next sector. 


64329 024,241 




JS loop 




64931 033 .04$ ,249 


files: 


LD HL, 63738 


; Address to Load file data. 


64934 £21,033,050, 


242 


L5 IX, 62002 


jfoiwtl to rilenane info. 


64*33 017,0:^300 


nextfile: 


L? 5E,10 


;Add 10 to current Lead fill data Address, 


64341 025 




A3D HL.DE 




64342 235 




EX DE,HL 




54943 1101,016.000 




LD BC,1S 


;ftdd 16 ta current FiUiune data. 


64946 221,009 




ADD IX, BC 




64948 221,229 




push ix 




64350 213 




PUSH DE 




64951 221,078,002 




LD C,{JX*2) 


;If BC-65535 then vt iuve luded alt files II, 


64954 221,070,003 




LD B,<»*3) 




649S7 033,255,255 




LD HL,SS535 




64360 237,066 




SBC HL,BC 




64962 040,016 




JR Z, end 


;RET by JR to end If BC=6S535 


64364 221,110,000 




LD L,<H«fl) 


;HL-S«lar no to Scad. 


64967 £21,102.001 




LD H.ilXU) 




S497Q 014,007 




LD C,7 


;Load in 7 bytes. 


64972 205.218,253 




CALL iwditet 


i Do actual loadins- 


64975 225 




POP HL 




64976 221,225 




POP IX 




64378 024,214 




JR iwxtfile 


;Uop until loaded ail data 


64980 225 


end: 


POP KL 




64361 221,225 




POP IX 




64983 196,672,023 




JP 5366 


;CftLL Sinclair ROM in and RET to Basic* 


64986 197 


loadsect; 


PUSH BC 




64987 213 




PUSH DE 




G4389 229 




PUSH HL 




64989 062,001 




LD (1,1 


; Drive 1 < optional If A~2 then load fron Drive 2h 


64331 006,002 




LD B,2 


;Ustd hu Discovery ROM. 


64333 2flS 




DEFB 205 


;Hhtit 1/0 Address is found the OP Code you Id turn out to be CALL nn. 


54934 000,000 




DEFH 




64396 225 




POP HL 




64937 203 




POP DE 




64393 193 




POP BC 




£4399 201 




RIT 





Figure t 



Machine code 

The next section contains an 
assembly language listing ol the 
machine code (figure 5). The 
comments alongside it are 
pretty self exptanatory. Thus, 
CALL 5B96 pages in the 
Discovery ROM and LD R finds 
from Discovery *s ROM the LOAD 
address routine: this is then 
POKED into the loads ect or 
routine The sector number, 
address to load the sector at 
and the number ol bytes to load 
(0=256 bytes) then follow, 

Then there is the option of 
loading a sector (LD ^ 2) or 
saving on disc {LD ft 0); the dfive 
number to load from being 
loaded into A. The program then 
loops round to load the next file 
data and so on, until it finally 
pages In the Sinclair ROM and 
returns to BASIC 



5 REH -TO ENTER CODE" 

tO CLEAR h*QWi VET C-Ot FOR * 
-**9W TO 649*"?: READ r.j I^OTC a, 
ri» LET f*c + n[ NEWT J 

TO TF C II 267 them Pttfffl *t*t 
i Error- 

SO STOP 

flu nairt IO£ f 3,23***0*3*7,*..., 

n* §tc t ■tc»*+»,v,a&i 

»r lit tb* d*t* *rtim tli* ni<Hi-ti* 



Flguro 6 

Basic loader 

For those of us without an 
assembler, there is a BASIC 
program (figure 6) to POKE In the 
decimal numbers. These are 
listed alongside the assembly 
language listing. In the next 
column to the list of addresses It 
you Intend to use this program, 
type it in carefully, amending 



line 40 so that if contains all the 
decimal numbers In Ihe second 
column of the assembly listing in 
the order in which th&y are 
printed. Run It and save the 
code which has been created 
with 5AVE'1Tcatc"CODE 64900, 
100. It will keep all those 
programs (you know, the ones 
you recorded last year) tidily 
sorted out; so that you know 
what they ore! 

And finally. . , 

The Opus drive Is now, 
indisputably, the most commonly 
found and the most popular If 
you have a short routine which 
you think merits publication, 
please send It to the Editor, ZX 
Computing, marked M Opus 
program" We could the^ 
perhaps, make ihls column a 
regular feature 
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■ hale 1o soy 1 lold you so" 
(but I did) and all is still quiet on 
the Amstrad Front despite lost 
month's flurry of excitement over 
o quick deoi with the newly- 
formed QL Suppliers Group, Avid 
Beckett (the other one) readers 
will also be gfad fo know that 
Godot would seem to be alive 
and well and working for 
Amsfrads PR tlrm as I m still 
waiting tor him to "check with 
ihe client and get bock to me" 
regarding last month's quest for 
a quote on the QLs future Cor 
lack of if) so l could pass ii on fo 
on informal ion starved public 
This may actually be a rare 
case of "no news'* indeed being 
"good news' There's little doubt 
that Amslrad would like to see 
the QL quietly sink into oblivion 
but so for its supporters have 
kept if of loai by steadfastly 
refusing to accept defeat. 
Software houses and peripheral 
manufacturers hove invested too 
much money in QL products to 
simply give up without a fight 
and the computer's 100,000 plus 
owners are just about enough ot 
o markel to make ihe light 
worthwhile in terms of the 
balance sheet US interests have 
joined in the etlort to acquire 
rights to Sir Cllve's brainchild 
and - as long as Ihe talking 
goes on — there is a very real 
possibility ot some sort of 
agreement soon that will keep If 
alive in spite ot everything. 
Which ever way things go, 
however, I can look tor ward to a 
quote from Amstrads PR man — 
thereby successfully ending an 
epic adventure that is beginning 
to rival Galahad's search lor the 
Grail 

Managing Media 

As promised, my Super Media 
Manager trom Digital Precision 
arrived a couple of weeks ago 
and looks 1o be just about 
everything that the company 
claims for it. The folks af Digital 
haw many virtues bul 
understating things is not one ot 
them so when one of their 
packages matches ail the 
superlatives [and the ones I've 
played with do) you know that 
you've got your hands on a 
winner, it also sells tor E 39.95 
which — if not actually cheap — 
Is commendably reasonable 
considering what you're getting 
for the money and if you're 
feeling a bit flush you can save 
a lew bob by buying 
Supercharge (E59 9fs) at the 
same time and get Super Media 
Manager [I do wish Digital 
would dig up a different 
superlative and do style- 
conscious writers a good turn) 
lor a tenner less. 

Super Media Manager comes 
on either a single disc or tour 
mlcrodrlves and Is 
accompanied by a well- 
presented manual which Is bolh 



Informative and deliberately 
humorous. Genera Ky the 
program allows you to do just 
about anything you mighl wish 
with microdrlve or disc files and 
to copy between them with 
more flexibility than I've seen in 
competing products [of which 
there are nt ail that many 
anyway) The program Is 
extensively menu driven, screen 
displays are good and the 
commands are generally easy 
to follow and operate Facilities 
exist tor extensive sector editing 
and copying (disc and 
miceodrivej and for recovering 
lost or damaged files as iong as 
there is something Ihere tor the 
Manager to locate 

Tve used it to recover some 
stuff on dodgy mlcrodrlves (so 
far my disc package has 
behoved decently enough] and 
was most impressed with the 
resultSu The stuff I went after 
wasn't important but the facility 
to get "lost" data bock again Is 
almost a prime directive — 
especially if you re solely 
dependent upon mlcrodrlves 



ihe Manager is not protected by 
the Lenslok security system 
(unlike Supercharge) which I find 
a blessing and I hope that 
Digital is rewarded with sufficient 
profits to compensate lor any 
successful piracy that might 
arise 

QL Bargains 

By the time you read Ihis, (he 
PCW Show will have come and 
gone and we will probably 
know whether or not the QL is fo 
survive in anything like its 
present form. We should also 
have a pretty good idea if any 
ol the various "sons»otQL" 
schemes being bandied about 
are going to get off the ground, 
Either way you — unless youve 
decided to consign your 
beloved QL to the outer 
darkness and are busy looking 
at IBM clones - should keep a 
sharp eye out for peripheral 
bargains 

A lot of companies have 
invested in QL specific 
peripherals and a lor of them 
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Brian Beckett reviews 
Super Media Manager. 



which, if they aren t nearly as 
unreliable as their critics claim, 
are temperamental to say Ihe 
very least. 

The Managers most 
impressive feature is probably its 
ability to reod and copy data 
from non-QL discs and. in 
particular, from the IBM and IBM- 
compatible MS-DOS system, I 
really haven't had a chance to 
explore the full range of 
possibilities opened up by this 
option but a coupie of quick test 
runs lived up to Digital's promise 
without fault. SBC and CP-M 
systems may also be read or 
copied. I don 1 ! think I need to 
dwell on all the implications 
offered by this facility and the 
benefits arising but suffice if to 
say that it gives the QL a 
powerlul boosl and goes a long 
way towards bringing the QL into 
the mainstream micro club The 
Manager will not be fully 
compatible with all QL disc 
Interlaces (those which have nol 
been manufactured lo include 
all the facilities of the QLs disc 
operating ROM) and Digital 
suggest that - ii there are any 
doubts — that would-be buyers 
check up on their systems 
beforehand For what its worth, 



won't survive the competition 
even if the campuler lives oa 
The most obvious is memory 
expansion eardt modules 
combined RAM/disc interfaces 
and so on. Just about everybody 
involved in the QL business has 
some sort of memory add-on 
available and — taking Darwin 
to heart — a lol of them wouldnl 
make if even in a healthy 
market. 

This is not a criticism ot ihe 
various products (although there 
are a lot of criticisms one could 
make in some coses) bul |usf a 
recognition of economic reality. 
Bul the markel isn't all that 
healthy and there's a lot of 
excess competition In a tew 
areas sa it you're in the mood 
for a bit of expansion, shop 
around lor a good deal 
because you will probably find 
it. Sadly (from the buyer s point 
ot view) this doesn't yet apply to 
sol t ware but - if the QL does go 
the way of all flesh — the time 
will certainly come 

To close on a positive note. 
Saga Systems is releasing a QL 
version of its remote conlrol 2001 
keyboard lor the Spectrum. It's 
aboul time somebody gave us 
an attractive, a Itemaie keyboard 
but (damn it) ii doesn't match 
my disc interface If it 
accommodates yours without a 
hassle, I'd hove a good look as 
Saga's Spectrum keyboards are 
very good. 
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David Nowotnik 
examines the 
possibilities lor network 
communications 
between Spectrum and 



^ne of the major growth areas 
for the compuier industry is 
communications — linking one 
computer with another This 
Involves the movemenl of 
electronic information between 
computers, distances may be a 
matter of a few centimetres, or 
half way round the world. Today 
it Is considered trivial tor 
computer users In Ihe UK to be 
talking" to computers in Europe 
and the USA, accessing business 
and scientific databases in a 
matter of seconds. 

One of Ihe main problems in 
supporting this communications 
growth Is the incompatibility 
between different computers, All 
sorts ot electronic "black bo*es h 
ore employed to allow two 
computers to communlcale 
when they were never designed 
to allow such a link. 

For microcomputers, 
communication is norma I fy quite 
simple. With ihe RS232 standard 
adopted by most manufacturers 
many microcomputers are able 
to la Ik lo each other Although 
they ore quite different micros, 
the ZX Spectrum (with Interlace 
1) and QL are fitted with RS232 
ports. Linking the two micros with 
a specially constructed lead, 
and setting equal baud rates, 
parity bits, etc will allow data 
and programs to be exchanged 
between these micros, 

But the Spectrum [via Its 
Interface 1) and QL have 
another option tor 
communication which quite 
simply Involves joining both 
computers with the lead fitted 
with two mini jack plugs 
supplied by the manufacturer — 
the network 

In both QL and Spectrum, the 
network was designed tor local 
area' connection of two or more 
computers. While the specific 
8ASIC commands which operate 
the network have differences, the 



method of operation, and the 
communication standards are 
exactly the soma Networking 
between groups of QLs or 
Spectrums alone Is very 
straightforward, the manuals of 
both computers carry examples, 
Networking In systems containing 
a mixture ol Ihe two micros is not 
quite so simple, but applying a 
few simple rules, il can be made 
to work reasonably well. 

There can be many reasons 
for wanting to link home 
computers. In this article, well be 
examining just two: passing a 
BASIC program from Spectrum to 
QL, and using the Spectrum to 
drive ar\ extra screen for the QL. 
With these examples the ground 
rules for communication will be 
established, allowing you to 
develop whichever 
communication application you 
have in mind. 



Fig.l* Si ftp l v *)t#inp1» of 
listing a Spvctrum program 

Mi Spectrum ] jttinq 

100 REM Etc ample O* LIST 

MO REtt 

120 FORMAT "n*i2 

130 REM 

140 REM R&ady to itnd 

130 REM 

140 OPEN « 4|"n rt il 

170 INPUT Mt«* 

1HO CLOSt^ * At PRINT a* 

1?0 REM 

200 REM Now und Program 

210 REM 

220 OPEN M 5; H rV<; i 

230 LIST *5 

240 CLOSE i 5 



hJ QL Listing 

10O REM*rk EHimpla of LIST 

110 i 

120 NET I 

130 t 

I4u REM#rk r#*dy to rvc*iv« 

ISO t 

160 OPEN *4,n»tO_2 

L70 PRINT «4| M XKX u i CHM(13>t 

1B0 CLOSE M4 

190 l 

200 R£N*rfc now receive program 

210 t 

220 COPY n*ti_2 TO «r 



Transfer requests 

There must be many Spectrum 
owners who have upgraded to 
the GL then would Hke to 
transfer BASIC programs from 
their old micro to the 68008 
machine This usually meant 
totally re-typing the program 
However. If both Ihe Spectrum 
(plus Interface 1) and QL ore 
available, then transfer ot 
programs via Ihe network could 
be possible Few transferred 
programs will work without some 
modificoilon, bui at least a lot ot 
typing can be saved by a 
relatively simple electronic 
transfer. 

booking at the manuals of the 
two micros, simple LOAD/SAVE 
Instructions will transfer programs 
between micros ot the same 
type But such simplicity is not 
available to Spectrum-QL 
transfers. The QL saves and loads 
its SuperBASIC programs as ASCII 
files; what you see when you 1 1 si 
the program is exactly what you 
get when the program is saved 
on microdriva With the 
Spectrum. Ihe way the program 
Is arranged in memory Is the 
way it appears on tape, with line 
numbers condensed to two 
bytes, keywords tokenksed, and 
numbers within the program 
always appearing In two forms. 
So, to transfer a program trom 
Spectrum to QL a translation is 
needed. 

At first glance, the simplest 
method of transfer would appear 
to be the LIST command. 
Whenever It is used on the 
Spectrum, to screen, printer, or 
via the RS232 line, Ihis command 
appears to carry out all 
translations necessary to convert 
the tokenksed version of BASIC 
stored in the Spectrum to an 
ASCII listing of a BASIC program. 
But not so on the network, lo 
demonstrate this, try the simple 
example In tlg.l With ihe 

Srogram lines typed inlo both 
iL and Spectrum, and the 
network lead connecting both 
computers, enter RUN on both 
{the order, or precise timing 
does not ma tier; the Spectrum 
will not broadcast until the QL is 
listening, and vice versa). Note 
that, on the Spectrum, OPENfr ' 
and CLOSE* ' are Individual 
keyword^ quite dislinct from 
'OPEN 1 and CLOSE: whereas 
INPUT* p has to be entered as 
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INPUT followed by" =H=". 

What you should see is XXX 1 
on ihe top of the Spectrum 
screen, and, after a pause of a 
few seconds, something vaguely 
close to a listing of the Spectrum 
program on ihe QL screen, 

Station to Station 



Line 120 In both listings In fig.l 
sets up Ihe station number of Ihe 
Speclrum (FORMAT "rVIZ) and QL 
(NET 1) as 2 and 1 respectively. 
Network station numbers are 
used primarily when more than 
two computers are linked Into 
the network, so that each micro 
can be Identified uniquely Both 
micros have a default network 
station number of one, end it is 
possible when only two micros 
are Jn Ihe network lor them both 
to take the default value But in 
all the examples In this article, 
the Spectrum Is assigned the 
nurrber 2, and QL 1. 

In lines 160 to 180. the QL 
sends (and the spectrum 
receives] a message 1o say thai 
both are ready. This Isn't strictly 
necessary, as the broadcasting 
station always waits for the 
receiver to listen, except in a 
general broadcast [to several 
receiver micros). Bui these 
program lines do serve to show 
you some ol the rules of 
communication 

In Ihe Speclrum listing, line 
160 opens channel 4 for network 
communication to the micro 



with a station number of 1 In 
opening a network channel, the 
Spectrum is not concerned at 
the direction of communication. 
Not so with the QL. tn line 160 of 
the QL listing, channel 4 is 
opened specifically tor 
tfansmlssion (netoj to micro 
number 2 'neti* is the device 
name to be used on the QL for 
receiving transmissions (as in 
line 220 + - neH_2' commands the 
receipt of a transmission from 
station 2), 

The first communication 
between the two micros occurs 
In line 160 in both listings. The 
Spectrum receives a stream of 
bytes, ond places them In the 
string 'aSt Those bytes are "XXX: 
followed by character code 11 
The latter Is the end of line 
marker tor the Spectrum. The 
corresponding end at line 
character lor the QL is character 
code 10. Forgetting that 
Incompatibility can cause quite 
a few problems! Normally the 
computer will add the end ol 
line character to any PRtNT 
stream, unless specifically told 
not to by the PRINT statement For 
example, in line 160 of the QL 
listing, the end ! prevents the QL 
end of line character being sent. 

In all network 
communications between 
Spectrum and QL using Ihe 
PRINT command, the semi-colon 
Is the best spacer to be used, 
tarticulorly In Spectrum to QL 
commuhtcallons, use of commas 
(eg. PRINT #4 1 aS 1 b3, CNRS 10) will 



cause extra control characters to 
be inserted; in this example, 
character code 6 tor each 
comma encountered, and 
character code 13 at the end of 
the print stream a$ default, as no 
semhcolon ha$ been added 
Spectrum lines 220 to 240 
send Ihe program listing down 
ihe network 1o station 1. The 
simple COPY command [line 
220, QL listing In ffg.t] lakes 
whatever Is presented on the 
network and dumps it on the 
screen What you'll see are a 
continuous stream of characters. 
The Spectrum LIST command has 
translated the line numbers, but 
not ihe keywords, And the 
Spectrum's end of line code is 
not currently interpreted by the 
QL + so no new lines occur at the 
end of BASIC line*. So, to use LIS! 
on ihe Spectrum requires further 
translation: the listings in flg.2. 
ore routines to effect that 
translation. 

Reservations 

The short Spectrum program in 
dg 2 should be MERGEd with 
any Spectrum program you wish 
to tronsler. then the copy routine 
initiated with the direct 
command »UN W. The Ql 
program in fig 2 works by 
reserving space at the lop of 
RAM (Ime 170J and creating an 
array ol the keywords (lines 
200-250). The Spectrum is told to 
start listing (lines 290 320), and 
the bytes received via the 



Fnj.2. Mrmnnlmr 4 tfp*ct<uHi 
41 VfMctrua JiatiftQ 



ta 



u*|0<) L 151 



**Vt FORtlAT -n'|. 

W5 »»£N N i,V t |, IfMlf M|** I CLQBi i 4 

9*9* IF *!-■«' IMN STOP 

*W7 OPEN • S.^ft-,!! LIST Wi CLOSE ■ 3 

W9 STOP 

ti» ul LitUno 

100 Mntrk Import ■pwctruA Proqf-*** 

VTO i 

I1Q RIh4^ IPMtlAllMr 

140 1 

130 CLE iPftfNT " lnit|#li4irta - pIuh wftit" 

IfcO 4- McSFFf tin 

L? • It *■ 221I04 THEN 4- HUM I»-Z2HB4p 

1Bf> M 1 1 

1*0 .-•* LHKfClJI 

BO*ltlDn**l NEfiTORf J000 
. :■■ CUM i-y^o^d* iV|,iu), i* v imn 1*1 J 

330 rpn 1-1 to *i 

390 READ **fl n» V Hf)^al cii-*l 
340 l* v _|pf* 1|p- l£H Iftfl 

190 1MD PCW I 

*itn*rk Trmtfff prafrM Iron Spntrm 

3fO WIN i4, n *to 2 
MO PfllNI 44|"o I ■• 

IW Li-[K£ #4 

»> GPtH » 4 *#t 1 _? 

190 PAINT \~ fti»»v|hg th» prtxir**^- 4 ram tftv &Q4clru« 

M0 HEPm* local 

390 IP- HIM (Ml THEN Utl loop! 

3*0 il- IffrtYA 1*3*0) 

27U PC*.* petit 10*, CODE "Nil 

5*0 tHtJ R£F*#! I imp I 

4** CLOSE 43 

*lu PRINT \* ^dqfm iriniftr co4pl*t*-VS 

430 OPfJN 44, ft*to. ? 

4S0 PRIN1 44, -m t j 

440 CLOSE M 

V, . 1 

*0O AEn*r* 0«t« flltf of UA&JC lm« 



Plec* * lorult*cl c*r Xr idg*^ 
Irt ■flv2„ t tH«o or 444 AAy k4y*\\ 



*lo 1 

■ HINt 
420 Pftl«r 

1- jHt-rvM-i 

fc&u DtLEFE Mv2 t«v_>4* 
**0 OPtN.NEW *4**fW2 Lmo b*a 
*?C R£P»4t J oop 2 
*6u »4--- 

REP**t loop; 
*« «IK 14J 

■35 ICr 12/1 •*-#li- Cl#tl1;i 

-I3i ID 14Ji ij-ilt fl 

«I44 fO Ifr4l «f-«tli f bCHRIlf-7V>V9 

•1*3 TO 233 

« »*V«>P*orc3l I ?-|*4ll ■■■-III Id k*v_lHi l*-l*4i* 

4tm««to* 



4^0 

7tO 
7» 
730 
740 

7*4i 
«0 

I*' H , 

HI- 

t30 

m;.. 



-til EkiT ] 4 

4-4*1 

END M>«i U 
4 " 4 l I 

PfilHt 44|4l 
PftlNf ril 

J^ 4?*po*ltl0ft INCNEUr Is 
■40 CNO ftt*P4l IOOP2 

■70 



1000 DAtA 
1010 MTU 
1036 0AT* 
IM0 MTU 
1040 OflTfl 
10» DAT4 
10» OATA 
I07O DATA 
1000 DATA 
10*0 DATA 
U0O 0A1A 

mii> win 

I J 50 DATA 
DATA 
1140 TlAtA 
IIS* {1ATA 
I1A0 DATA 
tl70 DATA 
M*K» DATA 
11*0 DATA 
I2O0 DATA 
13t0 DATA 
1220 DATA 



PtilHT 
Mi 

UN 



Af 



CiP 



■TH4 

on , 

i 
rm 



SCftfiN* , ' ATT« -,' 
VAi » « ' CODE * VAL 
SIN , CDS .TAN 
ACS ' 1 ATM * LN 
IHT %' SOU 

«■* ■.■ tn 

i NUT ! AIM 
- . 
LIW *' T|«M , IU 
' BEF FN , CAT r " roHHAT 

thAHf , a d^EN ■ p r,LOSF 4 
( vThlly + hfF# J * CIRCLE 
[M , PAF-EA t TLASH «' PNIOnT 

imvchsc *' oven v o^r ' *' lpaikt ' 

I LIST , HOP t - HEAD ,~ DATA ' 

P«ST|]AE . r#u KkftDEA , CQNTtNUE 

DIN , htfl , FDA f QO TO 

DD iUB ' t ■ I NPU T ( LOAD . L 1ST 

UTI . PAUSE , NElf ,' P1*Z 

PftlkT , ■ PLOT - v AUN ' ! SAVE 

Mwonui # jr -.- cli 
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Fiq.3 fe E>**t» Sptctru* ^^nrdh 4* DL 


BMH 


• t*t***nt« 


2*0 


HErUrk t»t>l* load Ifi thit tftbl*, cr**ting 
hEn*M nn Supsr BASIC OAT A *t#tp*ft#ftt« 


*» Sentry* littino 






3O0 
310 


PRINT \* Found +%*rt o# k*yrtora*-% 


IP FQH-tAT **i%2 






320 


REP**t loop? 


M.n |Ailt icr it«rt ■iqn«l 






no 


*l*|»n* n noV" OflTfl * 


SO OPEN ■ *,"n" l j 






J4P 


IP lin« v no*IOOO THEN *•-*•$." RtiD , - 


*0 INPUT ■*(** 






MO 


N£P*«t loopT 


» LL05E ■ 4 






3*3 


D^»- 


*0 IF #i Stiff TH£» GO ID 3d 






- *,. 


RE»Mt toqo4 


TO R€n nnf *t*rt to «»od lh» ti*t* 






3*0 


tPOD OfMt 


eo Utl *-P 






390 


prEN - ft4 t n»tl_2 


W L£T V* P«K - 






4gp 


v l-lNKEYf £44,-1) 


loo Of-ei* ■ ^^n-,1 






410 


CLOSE »4 


HP PRINT 131 cunt vi 






#20 


IF^ LUDfc <y**,i2B 1HEN 


L20 CLOSE ■ 3 






430 


bf'bltiCHRf (CODE fr«l-)2£|} 


1JO LET k-m** 






440 


EX1 1 1 oop 4 


140 IF If, U_ 1k£N 6tDH 






«0 


ELSt t Ol*l3l4ryJ 


I3<| H£n Hilt tor instruction 






4*0 


ENO |f 


i#* ft£n to pr-ocwd 






470 


END REP«t loop* 


170 OPtN ■ 4,-ft-if 






4Hi 


KM****' -tfiiifc* 


109 INPUT Mut 






490 


t t«*»it*«*i 


190 CLOSE ■ 4 






3QO 


IF ll**>3 THEN |tr«*Ol £X|t lor; 


200 IF *i«-g- TICM 00 TO 4p 






sio 


IF hn» n D -L70 AND lt«*-3 THEN E*IT I oop 3 


21G iTOP 






320 
530 


END REP**t |pop3 


&J OL Lining 








«• ( 1 i ht_f»e- 1 opoi / i ci* i 
Hn«IUI»#t| 1 in»_j»n (kI-LEN C«#l 


100 REPitrb Lr«t# * Hit Of fl|)Ktru* 


t;#rwortl 


DM 


Iin*_no*lin* no^-IOt PRINT *1 


110 fi*I1*#-k tiHU*)l*# 






3/0 


IF irn#_no>!220 THEN El IT loopZ 


170 mi I 






5B0 END REfut loop 2 


IJO pin llUfli f?3*oOI,lin* l»fi 123) 






STO REft*rl Instruct Spectrum to Hop 


HP ||i CHRI M3JI **-" -l DM"Fm"l,CHRiCI<te 


*00 


OPEN *4, n»to ^i PRINT Mt>'i:1fi CLUfit P4 


I3*i MEh#r* Snd »ign*l to ktitt tMrch 




AlO RtH*rh now cp**tp in AfScJ ) ill* on »d>: 


Ifcu OPEN 44. nttoji PfllNT »4|-it*rt" 


ttin 


CLOSE *4 


o20 OFtN.NEW 13 + *dv7^*t*_&*» 


l?U REhiri Now cell tret pyt«» 






630 FUR l-L TO 39 


J 60 Ml J NT - Surehing SpMtru* flfjfl" 






o4P 


ii-lmtftiM iImII] TO hrajinlin 


1» WPfit loop] 






W' 


l MM ■' tul 


300 OPEN *4 V **tl_2 






MO 


£HD POfl i 


2lU y*» |N>EV*i*4^-n 






670 


CLO&E »T1 


220 CLOSE 94 






680 STOP 


230 #l-*4tvfj «t-j*tr TU 41 






fr*»P DCFin* PFfOC«our« i#nrf.n#m 


240 ]F flJ-bi IwfzN tXjf loop I 






TOO 


OPEN #4, nita 2 


230 un0_n»Mt 






710 PHtNT *4| "Q w |*l| 


26Q ENO REP*** loopl 






7 20 


GLOBE *4 


270 W*H*rfc Ndm lot.nd 1Kb »t*rt at th» 


COOOAfld 


73u 


END I>EFm* **otf_nr - 



network ore stored sequentially 
in I he reserved area of RAM 
(lines 340-390) Translation ol the 
BASIC keywords lakes place via 
Ihe routines of 600 1o 870; the 
program lines are displayed an 
ihe sereeo, and are saved onto 
microdrive 2 under the tile name 
1ernp_bas , . 

The dala lines (1000 onwards] 
could be typed in as Msted, 
of though oil these keywords exist 
In the spectrum ROM, so It Is 
possible Jo use the network 
again, to transfer these keywords 
across, fhen create Ihe DATA 
lines automatically This 15 
achieved using the program in 
Fig 3. Of course, by the time you 
have typed in all the program 
lines in hg.3. r you could have 
typed In Ihe DATA lines two or 
three times over! But Fig.3. does 
contain some more networking 
principles, and shows you how to 
create SuperBASIC lines 
automatically 

The Sped rum program in 
Fig.3. causes the Spectrum to 
become the 'stove' of the QL 
obeying instructions passed 
down the network. The routine 
PEEKs sequentially bytes from the 
Spectrum ROM until told to stop 
bn/ ihe QL. In the meantime, the 
QL is searching tor the start at 
the keyword table in the 
Spectrum ROM (tines 190-260). 
This search is necessary as the 
keyword table is stored In a 
different place in different 
versions of the Spectrum ROM. 

Once the first keyword (RNDJ is 
found, then Ihe olher 90 
keywords are read in, The 
keywords are stored in the 



Spectrum ROM sequentially with 
no gaps between each keyword. 
The end ot a keyword is marked 
by the value 128 being added 
lo the code vafue of the tast 
character, and this is spotted In 
line 420. SuperBASIC lines are 
bulll up in the string aS. with four 
keywords per line (line 500) 
Each line Is stored in the array 
lineS and Its length recorded in 
array line Jen (line 550) Once 
all keywords have been 
collected, the 23 DATA lines are 
written lo a file data bos' on 
microdrive 2 (lines 610 to 670). 
The command "LOAD 
mdv2 data bos' will load 
these SuperBASIC lines fo which 
the others in fig. 2. can be 
added. 

And now, back to tlg.2., and 
the pfogram iransler. As the QL 
doesn't nave block graphics 
characters, or accessible user 
defined graphics, the transferred 
codes lor these [128 to 164) are 
translated as i J h for block 
graphics, and t letter }* for 
udgs. where letter" corresponds 
to tne letter defining ihe udg in 
question. Otherwise, the 
translation should correspond 
closely with the program as 
LISTed on the S peel rum. 

Error terror 

One thing you may notice as 
the transferred program is listed 
on the QL screen is lhat the 
number ot transfer errors is quile 
high. Unlorlunately networking 
between Speclrum and QL can 
be prone lo on unacceptably 
high number ol errors. This seems 



to occur when a iarge number 
of bytes are transferred at once. 
In LISTing the program to Its 
network port. Ihe Spectrum 
collects 2S6 bytes in a buffer first; 
only when the bulfer is full is Ihe 
data sent down the line. Transfer 
of this cascade of data is 
satisfactory between two 
Speclrums, or two QLs, but, 
apparently not between 
Spectrum and QL 

Wailing tor the buffer to fill 
before sending data also occurs 
when using PRINT lo transmit 
information So. you wont always 
get an immediate response from 
the receiving computer sending 
data down tne network system, 
However, II the transmitter 
network channel is closed, then 
the buffer is emptied, and any 
data in it transmitted, no matter 
how full (or empty) the buffer 
happens to be So to send small 
packels of data (which does 
seem to be reliable on 
SpectrumfQl network transfers) is 
possible by OPENing and 
CLOSEing channels Immediately 
before and after PRINT! ng data 
to the channel. And this is the 
principle adopted by the 
programs in flg.4 , which reliably 
transfers spectrum programs to 
the QL. 

Ihe Spectrum program in fig. 4 
measures the values of the 
PROG and VARS system variables 
(line 9981-9982). their difference 
being the length of the BASIC 
program, This information Is 
passed to the QL (tine 9984). The 
Spectrum then passes the BASIC 
program to the QL, byte by byte, 
until instructed to stop (lines 9991 
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to 9994) Before PEEKing eoch 
byle h PROG is measured again 
(line 99B6) h as the BASIC program 
can move about in HAM while 
the network is in operation. 

In typing in the QL program in 
fig.4„ remember to add the DATA 
lines (1000-1220) in flg.2.. to 
peimit the [rem slat ton of keyword 
codes, This QL program works in 
much the same way as the 
program in flg r 2. a except that 
more translation is necessary; to 
extract the line number (line 690) 
and to deal with the way 
numbers are stored In the 
Spectrum (line 810), Line 700 
prevents the Spectrum transfer 
routine from appearing on the 
"temp bos' Hie on mlcrodrive 2; 
delete line 700 if you want to 
transfer this routine. 

As before, MERGE the 
Spectrum program lines of 
fig. 4a. with the program you 
wish to transfer, then type in RUN 
99B0: and RUN the QL program 
Transfer is much slower than the 
LIST method used in tig.2., but 
errors are rara In preparation of 
this article, most of the Spectrum 
programs were transferred to the 
QL using this routine, then 
Imported Into Quill, to produce 
what you seen In the ligures. 

Once the file l lemp_bas 1 has 
been created, it can be loaded 
into the QL RAM. and Ireated 
exactly as a QL program. Where 
the QL tinds a mistake in syntax 
(where there are differences 
between Spectrum and QL), the 
QL adds the word 'Mistake 1 just 
otter the line number, to help 
you spot at least some ol Ihe 
changes which are necessary to 
get the program to run correctly 



Variable numbers 

Within the listings in tig 4. is an 
example of how numeric 
variables can be transferred 
from Spectrum lo QL. In line 9983 
of Ihe Spectrum program, the 
variable V takes the length (in 
bytes) of the BASIC program in 
the Spectrum's memory This Is 
transmitted to the QL in line 9964 
by converting to string (SIRS) and 
PRINTing the string. At the QL 
end, the number is received as 
a string and converted back to 
a numeric variable [line 300). 
The corresponding sequence tor 
the transfer from QL lo Spectrum 
would be: 

OL: 

200 numS=num: OPEN 5, 

neto 2 

210 PRINT 5;nwn$; CHRS 

220 CLOSE 5 

Spectrum: 

200 OPEN 5frT;1 
210 INPUT z$: i= VAL z$ 
220 CLOSE 5 

In this way numbers can be 
transferred between the two 
computers. This might have some 
application if you noda lot of 
number crunching to do; one 
computer could get on with that 
white the other was performing 
some other tasks. 

The linal example of a 
networking application Is in the 
use of the Spectrum to provide a 
second screen for the QL, 
Despite the QL window facility, 
It's sometimes much more 
convenient to have two screens. 



Professional micros such as the 
IBM PC have this capability. If. 
lor example you are 
constructing a complex diagram 
on the QL wilh some computer 
aided design package, and 
want a HELP' message, you don't 
really want much of your 
diagram to be obscured by the 
help window. Far better to have 
those help messages appear on 
another screen. 

The example in tig.S. is a 
simple way ol achieving this. The 
QL sends out instructions via the 
network; pressing one of the 
lunchon keys produces o help 
screen on the Spectrum, leaving 
the QL screen untouched. Each 
help screen has a number of 
pages; the total for each is listed 
in ihe DATA line 1010 of the 
Spectrum listing. For example, 
help screen 2 [obtained by 
pressing F2' on Ihe QL) has three 
pages. 

Switching from one page to 
another is effected by pressing 
the appropriate function key a 
second, and ihird tfme. The 
example help pages carry some 
of the important principles 
highlighted in this article Line 
1230 of the Spectrum listing 
directs the program to ihe 
appropriate set of print 
messages for any one help 
page. You could add 'subtract 
your own set ol messages for 
your own application. 

The Spectrum is operating as 
a slave" to the QL: apart from 
typing in [or loading) the hefp 
print statements and network 
routines in fig.5a. F there is no 
need to touch the Spectrum 
keyboard: the Spectrum receives 
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all its Instructions from the QL. 

While ihe network can 
connect QL and Spectrum very 
easily with the manufacturer $ 



lead, we've seen here that it Isn't 
all thai easy to Iransfer data and 
programs reliably and quickly 
The RS232 ports are much better 



in this respect, and we'll be 
examining this method of QL to 
Spectrum communication within 
the next few months. 
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Qualitas 
Seven Stars 
Spectrum 48K/128K & 
Ta sword 2. 
£7.05 

(Ta sword 3 version. 
£8.95) 



"his is a handy ulility lor Tasword 
user$, giving live Near letter 
Quality type fonts — all with 
equal space Jusliticalion - on 

BFgM: Scro«n dump of rod oil nod 

choratfof 

far right: Fonl ad If or ih owing l«tt«r with 

acconj added 



dot malr^ prinlefs which have 
Epson compatible quad density 
graphics and are capaable ot 
one-lhird ot one*haH dot line 
leeds There are two 10 cpi fonts, 
Pica (traditional), and Mercury 
(modern), two 12 cpi. Elite 
(traditional). Piazza (Halle), and a 
proportional fonl, Clarion, which 
gives a typsel appearanca 

The program, with your 
chosen mam font. i$ easily 
merged with a version ot 
Tasword alrady customized tor 
your printer and Interface, Ihe 
'help 1 pages are lost, text 
capacity reduced to 294 pages, 
and ihe only graphics printer 
controls available are underline 
and emphasized to access the 
other fonts, you exit to BASIC and 
Scad the code from tape or 
microdrlva The program 
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Width: 24 



crashed instead ot printing when 
a couple of the tonts were 
loaded using LOAD "" CODE, but 
all was well using LOAD " h CODE 
50944, 

Print speed Is slowed, 
because the head makes two 
passes across each line, but the 
quality is excellent Even my 
rather tired old ribbon produced 
clear typscripl worthy ol a daisy* 
wheel, and the equal space 
justification gives the most 
professional results. If you need 
to afign columns, characler 
spaces are available which will 
not be proportionally justified, 

There is also a font editor, 
enabling characters to be 
modified, perhaps by adding 
accents, or defining tractions 
instead of unwanted characters, 
For the really adventurous, a 
blank character set can be 
generated to allow you to 
design your own complete 
typeface. Screen dumps ow 
available to help keep a record 
of your designs, or to produce 
paper copies of the blank grid 
on which to plan our characters. 
Your modified or new fonts can 
be saved to tape or microdrive. 

Qualiias is a uselul program, 
making professional quality 
printouts available to those of us 
who fike the versatility of the dot 
matrix, but regre! its sub- 
standard appearance 

Carol Brooksbank 
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YOU'LL CLICK WITH PHOTOGRAPHY 

Britain's newest, brightest and most exciting 
photographic magazine is on sale at your 

newsagent now. 
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U.S. Sinclair users are 
better equipped with 
disc systems than their 
U.K. counterparts. Mark 
Fendrick looks at 
what's available. 

Back In the days of the ZX-80 
(and later the ZX-S1) the (act fhol 
we were able to save our 
programs and data onto a 
slandard cassette recorder was 
nothing short of fantastic True, 
they were slow and error prone, 
but they were Inexpensive [most 
families owned one already so 
another purchase was 
unnecessary) and ihe cassette 
tapes were readily available 
Since most ol us bought these 
computers because ol their tow 
price, this stilted us fine. 

Often though, loading and 
saving programs was a major 
chore first obstacle was fhe very 
slow cassette Interlace To food 
or save o 16K program (data pi 
course was Included with the 
program and not separately) 
fook ihem about 11 or 12 
minuter If you happened to 
have O 64K memory expansion, 
you would have 10 expect fo 
waif as long as twenty-five 
minutes for "your program to 
load. Sometimes after waiting for 
this fo be accomplished, you 
would be greeted by some form 
Of system crash, indicating a 
loading error. Making multiple 
saves was hardly the answer as 
the time involved was excessive, 
The success of a load was very 
dependent on fhe volume and 
tone set on your cassette player. 
Often a slight m ^adjustment 
would cause a loading error, In 
addition, it lurned out that often, 
standard cassette tapes were noi 
manufactured to exacting 



enough standards required for 
data storage. Computer grade 
cassettes were necessary for 
security of your data, and they 
could be costly. 

Gone floppy 

The rest of the home computer 
field had gone the route of 
floppy discs for mass ft o rage. It 
wasn't long before a disc 
Interface was available for the 
ZX'81 It was developed by the 
Acme Electric Robot Company 
[AERCO) ol Austin Texas. AlRCO 
was to become a name familiar 
to just about every American 
Sinclair user before too long. To 
this date, the AERCO name has 
more or less become a standard 
In Sinclair Interfaces in the US. 

DWB1 owners had mostly 
boughi that computer because 
of its low price, and for ihe most 
part did not spend the money 
required lor the interface, disc 
drive, power supply and easei 
Not many ZX-JMs were being 
Uted for business purposes 
(although I did use mine to keep 
my business records as well as 
for many other purposes) and 
did not justify this expenditure. 
When the VS 2068 made Its 
appearance, ii was with an 
improved cassette interface — 
faster and less dependent on 
volume and tone settings, But It 
was the promt** of mlcrodrlves 
that created the most 
excitement. They never 
appeared, but It was AERCO to 
the rescue once again with their 
Interfaces tor the TB 206B. Most 
f'S 2068 owners would not be 
satisfied with using the IS 2040 
printer (and the ZX printer would 
not operate on the T/S 2068) and 
turned to AERCO Centronics and 
R5232C interlaces, 

Ihe system for Ihe ftS 2068 Is 
called the Fl>68 Floppy Disc 
Interface. )1 Is designed to 
control up to tour Shugart 



compatible drives, These may 
be any size from three Inch to 
eight inch, either single or 
double sided Alihough eight 
Inch drives are limited to single 
density, all other drtves may be 
single, double or quad density 
AERCO has drives available or 
you may supply your own. If you 
have drives from (he TJS 1000 (or 
almost any Shugort compatible 
drives) they will work with the 
FD-68 interface You may use any 
combination of drives you want 
since AlRCO will custom burn 
the EPROM which contains the 
DOS for you (AERCO <Soes not 
charge to customize the original 
EPROM shipped with fhe 

cnttfrfoce). 

The Interface has an 8K RAM 
which holds the Disc Operating 
System (DOS) and requires no 
modi Ilea Hon to the computer. 
RGB output is also available on 
the interface so that you may 
use an RGB color monitor One 
of the exciting features of the HS 
2068 Is the ability to bank switch 
additional RAM memory. The 
F04>8 interface Includes an 
additional 64K ol RAM, bilnglng 
your TO 2068 up to a total of 112K 
RAM, This RAM Is located in the 
Dock Bank and may be 
accessed in 8K chunks. The on- 
board RAM may be expanded 
to 256K it you require 

Once set up, your first step will 
be to run the System Boot Disc 
The system will automatically 
seek oul a program enfttled 
BOOT. BAS on disc A and 
execute that program. With the 
System Boot Disc In place you 
wilt get the welcome screen 
containing the AERCO logo, and 
three menu selections; A — for 
an Amazing Demonstration 
which will show oft the system; D 
- which will load the print 
driver(s) (both serial and parallel 
are Included] and terminal 
emulator codes- 1 - tor 
operating Instructions, Pressing 
any other key will show the 
directory of the disc contents, 

MX 

The directory will show a disc I.D. 
number, title and memory 
remaining, to If owed by a listing 
of all riles on that disc and the 
amount of memory remaining. 
You may have a total ol 31 
entries on any directory even 
though there may be space lefl 
on a disc Any attempt lo enter a 
32nd tile will be greeted with a 
'directory Mr message. To 
access a program on ihe listing, 
u must be spelled exactly as If 
appears, although upper and 
tower case may be ignored. You 
can view the directory ol any 
lime by issuing fhe command, 
CAT "", Viewing the directory 
does not disturb the system 
memory and you may return to 
what you were doing prior to 
calling up fhe directory, 
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The AERCO DOS makes use of 
many of the Sinclair keywords 
which were included In the TS 
2068 for future use. but which 
were never implemented, in 
order 1o use a blank disc you 
wilt first have to format it by 
using Ihe keyword FORMAL 
FORMAT is accessed on Ihe T/S 
2068 by entering extended 
mode and then pressing symbol 
shift — zero* (This same 
procedure con be used lo 
completely erase a disc as well). 
This will record frock and sector 
headers on your disc 
Depending on what has been 
programmed Into the EPROM 
these can be the same or 
different for each drive 
connected, il ihere is data 
already recorded on Ihe disc 
you are attempting to format, 
you will receive ihe following 
message; DISC A HAS DATA! OK 
TO ERASE? V?N, It you choose any 
key other than <r Y M the format will 
be cancelled. If you try to format 
a disc which has the write 
protect opening covered, you 
will be fold: DISC A WRITE 
PROTECTED 

The CAT keyword (extended 
mode - symbol shHI/9) serves 
double duty in this DOS. First it is 
used to list the directory of a 
disc; CAT m \ will show the 
directory of Ihe lost drive used. 
To catalog a different drive (such 
as drive ' 6" in this example) you 
enter CAT "B: M , and lhal drive 
becomes the default drive tf you 
replace the drive designation 
with the file name, it serves the 
same function as the LOAD 
keyword. A drive designation 
may also be placed in this 
command *f accessing assorted 
drives is necessary. As in 
cassette loads and saves, a 
program which is saved as on 
auto-run program will execute 
upon loading 

The equivalent DOS 
command lo save a program Is 
MOVE (extended mode — 
symbol shift/6] A program can 
be made to auio-run by placing 
the line number after the 
comma: MOVE 'name, ext"1. tn 
this example^ execution would 
start with line one of the 
program when loaded using the 
CAT command, Olher 
parameters are necessary when 
saving other types of files, which 
we will examine in just a bit. 

To fernove a file from the 
directory, you use the Sinclair 
BASIC keyword, ERASE (extended 
mode - symbol shiftfT), This will 
remove the (He and increase the 
memory available showing on 
ihe directory. Files must be 
saved with a three character 
extension. Ihe extension you use 
Is dependent on the type of file 
you are saving. 

.ARC is used to save or load 
memory into the Dock Bank, 
starting at address 8000H, This 
orea is governed by the 



standard Tlmex rules {see Ihe 
new Timex technical manual 
available from the Time Designs 
Magarlne Company; 29722 Hull 
Road: Colton, OR 97017; USA ; 
(503) (24-26561 for operating an 
ARGS (Application ROM 
Orientated Software}, The 
difference is that you will be 
running it in RAM Instead of 
ROM. 

»BAS is the standard save'load 
ot a BASIC program along with 
its data. By adding the number 
o! the tine number lo autostart 
from p you have the equivalent of 
SAVI progname LINE f\n. 

.BIN is used to save/load 
binary machine code dala. As 
with the SAVE CODE command, 
you need to specify both a 
starting address and the length 
ot the tile in order to save the 
flte No parameters are required 
to leload in the same memory 
local I on. but you can reload to 
any other location by simply 
specifying the address, 

-BUT would be used for an 
assembly language program 
written at 341GH (or D410H in 
Spectrum mode), it Is the cold 
boot loader in CPJM and other 
nan- BASIC environment! 

.SCR would be used to 
save'load a screen. When the 
screen is saved, it will 
automatically Include the 
second display file if it Is acttva 
Loading a file with the SCR 
extension will relurn the image 
just as II appeared when saved. 

,VAR is an extension which 
allows you lo save/load all of the 
BASIC variables. II does not 
a f teat a program and can be 
used to manipulate Ihe 
variables even without a 
program present. 

There are three extensions 
which have not yet been 
implemented in the currenl 
version. They are .CHR 
(character data), .DAT [numeric 
data) and .LRO (runs in the dock 
bank starting at 0) 

A program named BQOT.8AS 
will be autabooted by the FD-63 
DOS. When powered up, Ihe 
system searches for a program 
with that name, and if found will 
automatically load It This 
program can either be a BASIC 
program, or a BASIC program 
which toads a machine code 
program. The AERCO FD-GB 
system comes with a very ctear 
and complete 26 page 
Instruction manual complete 
with Instructions, information 
about disc systems in general 
and many pages of diagrams 
and schematics. Even those 
highly critical of the state of 
documentation should be 
pleased with this guide, 

Software 

But the AERCO story does not 
stop there One of the tew regrets 



many ffS owners have is the tack 
of quality software in the 
numbers available tor other 
machines. It Is almost 
unimaginable for o US. Sinclair 
owner to walk Into his 
neighborhood computer store 
and be able to buy software off 
the shelf. Not only that, but 
being abte to select the "big 
name" software about which you 
have been reading in the 
computer magazines? A fantasy? 
Not any more thanks to AERCO 
Not long after the US 2066, 
AERCO's ads started announcing 
the upcoming release ot CP^M 
for the new computer Before IBM 
mode its appearance on the 
personal computer scene; CPJM 
(Control Program for 
Micro computers) was fast on its 
way to becoming ihe industry 
standard. Many ot the 
computers which appeared ot 
that time had CPJM as their 
operating system. Many classic 
software packages, such as 
Wordstar, were released in the 
CP/M formal and coutd run on 
any CPfM computer, A great 
deal of public domain software 
was, and Is, available in this 
format. 

But that was in 1984, and after 
a while, when the T/S CPJM did 
not appear it was oil but 
forgotten, Sut not by the folks al 
AEBCO, They were continuing 
with the necessary licensing 
negotiations as well as the 
a dual development ol the 0& 
Finally, not long before the 
Timex/Sincloir Computertest in 
Cincinnati. RP'M [Resident 
Program Module) was released. 
H was given a showing at the 
Compuledest and was greeted 
with great enthusiasm and 
interest, RPJM Is functionally 
Idenilcal to CP/M version 2-2 and 
software that will run under CP/M 
2.2 will run under RP/M. Look tor 
an in depth look at RPJM soon 
here in ZX Computing Monthly. 

AERCO has been responsive 
to Ihe TimexfilncEalr user since 
the day they iirst started 
supporting the line. Although 
their products ore well designed 
and come with excellent 
documentation, there is always 
that stray question or problem 
that pops up trofn lime jo lime 
Help, in all forms, Is onty a 
telephone cat I away I often 
heoi complaints about lock ol 
responsiveness from many 
companies claiming to support 
the end user, but only a few 
companies elicit the posllive 
feedback I have always 
received regarding Jerry and Till 
Chamkis of AERCO. For more 
information write to AERCO {Box 
18093; Austin. TX 78760; USA; 
(512) (451-5874). (British Spectrum 
owners con contact AERCO as 
well o^ they make their systems 
Spectrum compatible as well}. 
Tell Ihem you heard about it 
here 
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More tips for the 
faithful old '81 from Ray 
Elder. 

First things flrsl, a quick 
carrecflon to last month's coda 
Yours truly must have been 
suffering from o suiieU of 
Spectrum ese as I wrote the 
code. I put the NEWL1NE 
character as 13, thai of ihe 
Spectrum ENTER, instead of the 
ZX81s 118. Of course this means 
that It wouldn't work and, though 
most of you I'm sure put it 1o 
rights, some of our [ess 
experienced readers may be 
stuck. The remedy is simple, 
Repface both codes OD In ihe 
he* string (AS) with 76 and oil 
should be OK. Sorry! 

To business 

This month I am giving some 
code to prini oul the characters 
entered by lasl month's Input 
rouiine and then 1o devetop an 
all purpose text storage rouiine 
that can be used with It. 

A quick word for relative 
beginners. You will need a line 1 
REM, t .with as many dots as you 
will have characters in all your 
text, PLUS 30 for the machine 
code and it Is best not 
attempted unless you have a 
rudimentary grasp of machine 
code programming at least. So 
there! 

But seriously the code to print 
a stored set of characters Is 
easy: 

1 Load register pair HL with the 
star! address where the text 
resides, 

2. PEEK it Into register A, 

3. Compare II with 118 + the 
newline character (I I HI), 

4. if It is 118 end and return from 
the routine 

5. Prini It al the next character 
position. 

6. Increment the HL address by 
ona 

?. Go and do it alt again by 

jumping to step 2. 

And the code is given In FIG 
1 ready tor loading into your 
REM al whatever address you 
wish. Replace the ■* with the 
hex address where you stored 
the code Input from last month's 
routine. 




As given It leaves the print 
position at the space 
Immediately following the last 
character printed. If you move 
step 5 to between steps 2 and 3 
then the print position will be 
placed at the beginning of the 
next line, 

So far so good. Its easy to 
call it from BASIC by using PRINT 
AT y.x; first, but setting the x and 
y position from machine code 
needs a little program Itself. One 
such is as follows, all it does Is 
set register H to the x or column 
position and L to the y pos or 
line number and store II in the 
vara 16441 

In Mnemonics: LD H<col : LD 
L.llne : LD f16441) p HL 
Or In HEX, 26002E15225764 
And then call FIG 1 

Text storage 

While this Is fine for printing text 
entered from our input routine ii 
can also be used to print longer 
previously stored text for 
instructions, messages, adventure 
games eta and so I offer FIG 2 
as a means of storing larger text 
easily 

To me It decide where In your 
REM you wish to store It and 
enter that address at the start, 
Several sets of text can be sloped 
Immediately after each other 
and the start addresses are 
given at each stage. Make 
careful note of these addresses 
for later use in loading the HL 
registers when you wlsn to use 
them. 

There are many variations 
which we could use, foi Instance 
by including the code 
21000D097EFE76CaD723l8F8 at 
the start ol each text Item alt 
that would be required to print It 
would be a simple CALL to lis 
address, but this Is merely a 
suggestion for advanced users 
to play with, 

And so. . . 

Once again we come to the 
end of our ZX81 section, I would 
like to make my customary plea 
for routines or even short ZX81 
programs or suggestions for 
further developments to our REM 
which you would Ilka 
Bye. . . 
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A familiar adventure 
tale given the icon 
driver treatment by the 
Edge. 



Mindstone 
The Edge 



£895 



■ is the same old story 
handsome young prince born 
lirst in line lo the throne and 
doted over bv his parents whilst 
ihe scraggy younger brother 
gets all jealous and twisted and 
runs off with the magical 
heirloom that gives the king his 
powers and keeps everything 
jolly in Ihe kingdom. 

That's Ihe story behind Ihe 
new icon driven, animated 
graphic adventure from The 
Edge; called Mindstone. The 
Mindstone is the magical objeci 
that has been stolen by the evil 
prince Nemesar, and it Is your 
task in the game to fake on the 



role ot Kyie (the crown prince) 
and to lead him and his 
followers across the 
Shadowiands lo confront 
Nemesar and regain (he 
Mindstone 

Kyles three followers are 
Merel Taina. and Quia ond like 
Kyle they all hove their own 
Strength and Psyche scores 
which determine haw succeslut 
they are likely to be in physical 
or magical combat. Each of the 
four characters can carry four 
objects and a single spell, so 
there is an element of 
judgement involved in deciding 
haw to allocate the items that 
you find on your journey. 

Merel is physically strong but 
psychically weak, whilst Taina is 
the reverse Gum and Kyle are 
about average in both areas, so 
obviously you use Merel and 
Tamo as specialists in their 
respective areas white Kyle and 
Qum are leally just back-up men 
as tar os combat is concerned 
(though when their strength 
scores are a! their peak they are 
both capable of knocking out 
the odd wolf or crocodile. And 



knowing Just when to use which 
character is port ot the skill of 
the game. Merel and Taina 
might be ihe specialists of the 
team, but it you use them too 
often youli drain their abilities 
and find yourself (umbered just 
when you need (hem most.) 

Its a bit tricky to describe 
Mindstone as it incorporates 
elements from games as diverse 
as Shadowfire, Tir Na Nog, and 
even a bit of Lords of Midnight, 
but basically the game is a 
graphic adventure with some 
animation, icons, and a tew 
other bells and whistles added 
on. That's not intended to sound 
too derogatory, since the whole 
thing is very well presented and 
quite absorbing and doesn't 
make any ciaims to be anything 
other than a graphic adventure, 
but perhaps I was expecting 
something as innovative as 
Fairlighf, The Edge's last trip into 
arcade adventuring. 

The lop third of the screen is 
used to show a graphical 
representation oTlhe current 
location, along with any other 
characters, gateways etc that 




you might have to deal with. 
Your four characters pre 
gene rail v shown standing at the 
for left of this picture, but they 
can be seen lo walk across the 
screen in response to your 
commands as 1 hey attempt to 
attack or trade In some way with 
other characters 

The remainder of the screen 
display contains icons ol the 
tour characters and a compass 
which you use to direct their 
movements, The author, John 
Pitcher, has allowed for both 
icon conlrol of the game or a 
more conventional keyboard 
conlrol. 

It you choose icon eofitrof you 
can steer a pointer around the 
screen using a joystick, and 
once you have chosen the 
character you wish lo instruct 
you can choose either an 
Actions or Attack menu which 
offer you a range ol options lor 
combat, spell casting or lor 
dealing with objects or other 
characters, These include 
obvious adventure commands 
such as Attack, Examine, and so 
oa but a fso a number of others 
Including Trade. Buy. Meditate, 
and Dig. In icon mode you 
choose Ihe appropriate 
command by moving the 
flashing cursor around the 
menu, out in keyboard mode 
you hove a system of single key 
eniry (as in Lords of Midnight) 
whereby each key corresponds 
10 a specific command. 
Keyboard control means that 
you've got more fo remember, 
bul icon conlrol is a little bit 
liddly at times as you keep 
swopping from character lo 
Character and all Ihe various 
menus But the control system 
does work quite well as the icon 
system allows you to get started 
quickly and without having to 
memorise all the control keys, 
then, as you become more 
accustomed to the game, you 
can speed up play by moving 
onto keyboard control (but yau 
can only use one control system 
in each flame, you canl swap 
from icons to keyboard In the 
middle of one). 

As with all adventures U's vital 
that you make a map as you go 
along, although The Edge 
thoughtfully provide a rough 
sketch map ol the Shadow lands 
on the cassette inlay. I suppose 
that because of the animal ion I 
wos expecting more of an 
arcade element In the game, 
perhaps somelhlng like Enigma 
Force or Fair light, but as I 
mentioned earlier Mindslone is 
really just a graphic adventure 
with souped-up icon driven 
presentation, and once you ireaf 
il as that both you and the 
game are more likely to do 
each other Justice 

As with most advenlures, 
pfoblem solving is a matter ol 
gathering together the correct 
obiects in the right place, 
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Ihough. as usual, there are 
always more objects to carry 
than you can use at any one 
time so you've got to choose 
which objects lo take with you 
and which ones to leave behind 
for later use. When bartering for 
items or deciding which 
character to use in a tight there's 
the added element ot 
judgement that you've got to use 
and quite often the 
consequences of an action 
won't become clear until much 
later in the game, 

Ihe memory taken up by the 
icon system means that 
Mindslone isni as complex or as 
rich in brain-bubbling puzzles as 
a Level 9 game might be. but on 



the other hand the conliol 
system is very user friendly 1 and 
allows you to get into the game 
quickly and without having lo sit 
there wondering which is me 
right word to use all the time, so 
Mindslone is well worth having a 
look at whether you're an 
adventure novice or a hardened 
ore basher. 



s 



GREAT 



4^i 



o 

111 

Q. 
CO 




< 

84 



MINDP£i3$ 



Peter Sweasey reflects 
on the torrent of Tolkien 
based adventures and 
gives a selection of 
helpful hints to 
budding adventure 
writers 



*■ have no use for adventures* 
Nasty disturbing uncomfortable 
things? Make you late for dinner! 
I cant think what anybody sees 
in them: 1 That immortal msull 
was uttered by Bilbo Baggins in 
J R.R. Tolkien's The Hobbit. July 
was lolkein month, according lo 
Melbourne House Being 
something at a cynic when this 



was announced earlier In the 
year, I dismissed the idea as a 
particularly crass promotion 
designed to sell yet more copies 
of an old game 

In fact July did lurn out to be 
Tolkien month, lo my greal 
surprise; and probably to the 
even grealer surprise of the PR 
people Because be tore ihe 
month was over I received three 
computer games based on the 
exploits of creatures with 
leathery-soled hairy leei who are 
hall our height, who live in hates 
and encounter If oils, spiders, 
wizards and dragons in a 
reluctant quest tor treasure All 
three are extremely good loa I 
was never a great tan o< the 
Tolkien — I enjoyed The Hobbit 
when young but bund the Rings 
trilogy dull - so its a pleasant 
surprise lo find Ihree superior 
games Silbo would have been 



horrified lo thing he was 
responsible tor such madness. 

We also have some budget 
titles. Including a rerelease of 
The Hulk from US Gold. I haven't 
given 11 a good review because 
it's basic a My a feeble adventure; 
but I hope lo see other Scott 
Adams games at this price 
Spider mon F Clay mo urge Castle 
and other of his better titles 
would be perfectly suited to a 
E2.99 tag. 

Finally before the reviews 
start, a second look at 
Hunchback The Adventure In my 
review last month, i said I would 
reserve full ludgement until I 
had at least reached part two 
Now, thanks to John Wilson, J 
have completed the game, and 
my verdict was quite correct! The 
solution Is as I suspected mostly 
finding objects and dropping 
them In the right places, It is 
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fikely to appeal most 1o 
Inexperienced adventurers, and 
people who donl ploy often. 
Although on o general scale my 
rating slays the same, H you are 
an occasional adventurer it is 
raised to "Gjeaf 

Dungeon do's and 
don'Ts 

What does an adventure 
reviewer actually do? Unlike 
orcade games, we cannot 
comment on animation, sound 
and basic categories like that — 
so is our job just opinion? No 
wayl I fake inio account a wide 
range of points I ihought any 
readers interested In writing a 
game — and judging from my 
post, there's an increasing 
number of "amateur" aulhors - 
mlghl be interested \n hearing 
some thoughts from a reviewer. 
After al\ 9 it you want to sell a 
game, either myself or a 
colleague in the reviewing world 
will have to see it sooner or later 
for it to gain the necessary 
publicity and (you hope) 
acclaim). So why not cut out 
what I will criticise before you 
send it to me? 

The first point, and one of the 
most Important, is plot, IF YOU 
CANT THINK OF AN ORIGINAL 
PLOT. DONT WRITE AN ADVENTURE 
Except maybe if you are a really 
stunning writer, and even then 
my reception could be cool. No 
plot is totally original ol course; 
but some ol your game should 
be reasonably new By plot, I 
mean scenario above all. Please 
don't set It In oufer space or a 
cave network. . , I've seen it all 
before and believe me, so have 
many adventurers. However, if 
you follow all the other rules I 
outline, you might jusi get away 
with it. 

Make the plot logical. Don't 
do what one writer did recently, 
and have a genius leave parts 
of a secret code scrawled all 
over the floor. Objects should be 
in logical places, unless your 
game is humourous. That area Is 
one of the hardest to succeed In 
— humour is many things to 
many people — and should not 
be seen as an excuse for plot 
short cuti 

Text should be atmospheric 
and lively. Long text isn't 
necessarily good text — II can 
eastty be wasted — but location 
description should be a I least 
two or three lines tong. Scott 
Adams slyle is too briet: never 
use his games as a standard as 
they're very poor examples of 
adventure writing. As for 
graphics; unfortunately if you 
want commercial success, 
they're almost essential, It you 
put some in, take some time on 
them, and make them split 
screen. The full screen 
"llllustrator" graphics are slow to 
draw, obtrusive and 
unprofessional; so use GAC or 



Patch (more on which later). 
Quality is more important than 
quantity — a few excellent pics 
are better than many poor ones. 

Vocabulary should be as 
friendly as possible. Use plenty 
of synomns, Get a friend to 
playtest your game; often he will 
think ol word combinations you 
hadnt The adventure should not 
be testing the player's ability to 

Sjess what the author was 
inking EXAMINE is almost vital 
these days. SEARCH is useful. 
LOOK ond the abbreviation L 
should redescrlbe a location. If 
you have other characters in 
your game, a TALK or SAY 
command greatly enhances 
play. If an object is mentioned 
in the text, it should be 
understood unless it is clearly 
lust description. 

The game should allow the 
player to do things that are not 
necessary tor the completion of 



a utility, redefine the system 
messages otherwise the game 
looks as if it has come off a 
production line. Define a more 
readable or su liable character 
set. Take care with spelling and 
particularly punctuation (why do 
so many writers know so little 
about apostrophes — make sure 
you know the difference 
between its and its). 

Ploy other games, Level 9 give 
you something to aim at! If 
youVe using the Quill buy The 
Boggit by CRL to see how to use 
it properly — a near perfect 
"amateur" game. In my 
experience keen adventurers are 
often the best gomes writers: 
they know what they dislike and 
like about other games and aim 
to improve on them. If you 
couldn't care less about 
adventurer and just want to 
write a money-spinning game, 
give up now 




the game. Let him go up a 
complete blind alley if he wants, 
with messages to encourage 
him. It adds to the fun and Ihe 
sense that Ihe computer is doing 
what the pfayer wants, nol vice 
verca. For example, allow him lo 
EXAMINE everything, This means 
many messages, but is worth II. 
As a general rule, the response 
"You can't" should appear 
rarely, A reoson why not. or what 
irrelevant action happens if you 
do, should inslead be used. 
Again, thorough play testing by 
friends causes them to try 
actions which you hadn't though 
of. and can program a response 
to 

If the utility you are using runs 
out of room for messages, 
locations, flags or whatever — 
split the game into more than 
one part. 11 you use the Quill, 
nowadays you must use Patch 
with it: this allows split-screen 
graphics and the ver useful 
ftAMLOAD and RAMSAVE 
commands, which greatly add 
to a game's pi ay ability. Make 
sure you use series C Quill - it's 
less memory consuming and 
more tlexlbla 

Presentation is extremely 
important, Use colour, but 
nothing garish, tf you are using 



Once your game Is written, 
marketing it yourself through 
classified ads Is unlikely lo bring 
much response Having a 
software house publish if Is a 
better solution Very few Quilled 
games are sold for full price, but 
Ihe budget market Is thriving. 
From what Tve seen of games by 
Atlantis and Central Solulions, 
their standard Is not too high, so 
there's plenry of room for youi 
im prove ment. 

The emphasis in this article 
has been on commercial 
success: the reason for this is 
that, alter all, my job is to 
recommend to the public which 
game to buy. Finally, the best of 
luck with your advenlure-wriflng 
career — I hope to give your 
game a Monsler Hit soonl Every 
adventure sent to me is looked 
at, bul Ihese days only good 
products from small companies 
gain printed reviews. 



foo!notesj "The Patch" Is 
available for E5.99 from Gilsoft 2 
Pork Crescent. South Glam. The 
use of "him" for "the playef in 
this arlicte is purely for 
convenience and does not 
represent any prejudice against 
women using computers! 
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After fast month's massive missive 
on your mail, bock lo a more 
manageable lenglh Where 
better lo start than with The 
Hobbit? rooming out of my ears 
by now). Nlclas Carlenius from 
Norrkoping in Sweden is stuck In 
the Goblin's Dungeon, like so 
manv other brave adventurers 
before hjm. To open the 
trapdoor you must BREAK 11 
several rimes, To escape, you 
must wail for Thorln to appear, 
then SAY TO THORN "BREAK 
WINDOW" tell him to "CARRY 
ME", then to "GO WEST". He also 
asks how to reach "OUTSIDE 
Goblin's gate" when he's found 
the ring. You need !o WEAR it, 
and as it keeps lolling off 
(I hough the program doesnt 
Immediately telf you), ll's best lo 
try this command before every 
move. Go N + SE. W, N. D. S. W. E> 
and OPEN DOOR. 

Jon Wilde wants to go to 
Terrormohrtos, from Wombwell in 
Yorkshire ftut he asks "How lo 
pack all the clothes and 
equipment, how to gel the 
camera and to reach the loft". 
The loft and camera can both 



be reached with the steps from 
the garden, but LOCK them 
before use Then CLIMB or 
DESCEND STEPS As for packing, 
jusl take everything you feel Is 
necessary, plus the suitcase, 
when you board the taxi, and 
the program will do the rest You 
cannot take the shoving foam 
and harpoon gun together; you 
only need the latter Thanks to 
Paul and Glenn Gibney for 
sending o complete solution to 
this game* which I've only 
recently obtained Old 
correspondents trom my days at 
Home Computing Weekly they 
write It's great to hear that 
you've been replaced in a new 
damp dark dungeon with all 
mod cons". Ha! This 4s 
unfortunately the same grotty 
cell I've always been in (Argus 
only has on el and unfess you 
call the two year old straw 
which tines the stone floor a 
"mod con". I'm afraid you're 
mistaken on the lost point A 

Rifilul shame, it (stop mooning or 
II send Leslie Growth er down — 
Ed). Noi anything but lhaf. 
please! Alright T love II here, , . 



P. Ellaway wifes about the 
superb fourth Protocol. He's 
scored 9fl% in 'The Nato 
Documents" but cannot progress 
lo the next part without the other 
2%, The question would be 
impossible to answer if he hodnl 
sent me a complete list of what 
he'd done. Turns out he was 
giving the wrong answer to 
some of Plumbs questions, which 
are admittedly somewhat 
ambiguous. These are the 
responses you need 
Who is Ihe traitor? - FAULKNER 
Whol nationality Is his contact? 

SWEDISH 

What name Is he using?-NILSQN 
Whol is his real name? — 

STENBERU 
What proof do you have? — 

FINGERPRINTS 
Where did it happen? - GA2A 
How was the iraltof recruited? - 

FALSE FLAG 

Then provided you have done 
everything else, advance the 
dole a tew days and a message 
will appear, Burak Karsu writes 
from Islanbu! — yes, the one in 
Turkey — with the question 'How 
can I pass part one" 1 This is 




am 



rather vague as t don't know 
what you have done, but hem 
are some genera) hints. When 
Bracton calls about Thorn, read 
BraclorVs flte h then put some 
watchers on. When you [earn 
about his peculiar habits, 
'phone medical security. Jusi 
analyse the leaked papers, soon 
Willis will be caught and you 
can prosecute him. Keep a 
large walch on Warburton, 
Banister and JOhnston when you 
receive information on them; 
also Faulkner access PIZZA file 
when you're told where he eats 
And in answer lo Jason Gibson's 
question, to 11 nd the telephone 
numbers, ask lor TELEPHONE lile 

A couple ol people have 
asked tor help with Artie's 
ancient Planet Oi Death, I'm not 
sure why anyone bothers 
playing it when there is so much 
better stuff around. Still Douglas 
Harter from Enofa in America 
keeps being kilted by the green 
man. You need to TAKE MAN, 
DROP MAN (this moves him from 
the mirror] then SHOOT MAN with 
the laser gun. In case you 
haven't lound that, take the 
floorboard from the house then 
USE BOARD to cross ravine. Take 
and wear the gloves from near 
the man. To pass ihe force field, 
FIRE GUN - AT FIELD twice, then 
DANCE. That should answer the 
queeries ol Peter Do vies of 
Lancaster, who also asks how lo 
escape the prison cell; Just 
avoid it, you don't need to visit if 
lo complete the game. 

Gerald Holheins writes Irom 



Stuttgart in Germany {a real 
Jetsetter of a helpline this], 
asking for the five answers to the 
guardians before VrarYs Inner 
Temple. John Wilson supplies the 
answers. Guardian 1 SAY 0,2,6,9. 
Ignore Ihe second guardian. 
Guardian 3: SAY ANAGRAM. 
Guardian 4: SAY G A. Guardian 
5: SAY TLE. 

Andrew Jone addresses me 
as 5lr/Madam M - al least thats 
better than what Bryan calls me 
— and cannot ski in Valkyrie 17. 
He has the skis: well you need to 
wear them . and to lake the ski 
poles from outside the hul 
(they're illustrated but not 
mentioned), and to have read 
the book. This is lound south 
from Ihe hotel room where you 
found the sheets, When you 
reach the bottom of the slope, 
there will still be some blood, 
though fortunately not yours 

Brian Co alt hard asks some 
questions about Runestone. 
These are the answers. Questors 
lake is found in the Deserted 
Lands (see the map) of the north, 
and is useful for rejuvenation 
otter battles. To enter Kord amir's 
domain, follow these directions 
Unless otherwise stated, yog 
should move In Ihe same way 
until blocked by mountains. From 
Saromundor's hul, N fc W k S, W, S F 
then W unti I you are able to 
move north, N P W unlil you are 
able to move north, N, E. N, E, N, 
W. S. W P N + In. The purpose of the 
Runeslone will become clear at 
the end, But to destroy Kordomir. 
you need io decode the 



messages on the manuscript 
and ring- the latter object is vital 
for success. 

Write to me 

Whether you're ball led by The 
Bogglt. mystllied by Mindshadow, 
confounded by Colossal or 
stumped by Spiderman, we can 
help Fill In the coupon and 
send it to: Mindpfay Helpline, 
Deepest Dampest Darkesl 
Dungeons, IX Computing, No 1 
Golden Square, London W1R 3Ak 

A few ground rules- II you're 
writing Irom Britain, please 
enclose a stamped, addressed 
envelope for my personal tepty. 
If you are w riling Irom abroad, 
please lay out your address in a 
way that I can copy on lo an 
envelope, and will reach you* I 
try to respond within two months 
but I can take longer (on the 
other hand, you might receive 
an im mediate reply). Tm not loo 
hot on arcventures these days 
(Gargoyle games included). 
Finally please write the name of 
Ihe game{s) concerned on the 
back of the envelope. 

Next issue ihe new Level 9 
blockbustei will almost certainly 
hove reached me And H fe s the 
PCW show soon - before I next 
write, though after you read this 
- which could mean lots of 
lovely new adventures to review. 
Then again, considering last 
year's show, il could mean 
nothing of ihe sari Find out In 
the ne*i enthralling episode ol 
. . - Mlndplayl 



MINDP£3g 



JOURNEY TO 
THE CENTRE 
OF EDDIE 
SMITH'S HEAD 



Ploy*M 
H.99 



Eddie bumped his head on a 
nuclear reactor* has gone 
bonkers and is Ihroalenlng to 
blow the world up wilh a 
bomb hes developed, Vou 
must stop him by inve$tlgot^ 
Ing the case and defusing 
Ihe device. Unfortunately the 
rather wonderful tilte seem* 
Irrelevant you don't even gor 
near hfs Gar lobe Al least nol 
in what I've seen, and 1 
haven't investigated more 
fully because this is nor hot 

I'll show you why, The tlrst 
location: 

"You are in your own 
laboratory Shelves are 
slacked with boiitos and test 
lubes" (One ol Ihe more 
detailed descriptions; usually 
they're only one sentence). 



After the possible exits, 1 can 
also see;- A Flask, A Coot" 
EXAMINE FLASK: 'There's nowt 
special about this" (Is it 
empty or lull? What is in Jf? 
There Is "nowt special'" about 
virtually everything you 
encounter), 

GET BOTTLE It's not hero" (Vet 
ils In the description) 
GET TEST TUBE: "I can't fTfils 
turns up atler so many 
commands] 

Then there's the gun which 
you can nol shoot people 
with ond The cotfee which 
cannot be drunk, Vou die of 
dehydration despite passing 
through rooms with tops In 
them: they cannot be used. 
And so on the author has 



allowed tor nothing except 
the commands needed lo 
solve the gome; and those 
commands are hard to find 
because the vocabulary is 
(airly poor There are some, 
lull screen graphics; some 
effective others dull. 

The whole thing feels so 
tired: a wasie of energy for 
all concerned. Not a stun- 
ning debul for a new label. 









AN EVERYDAY 
TALE OF A 
SEEKER OF 
GOLD 



John Widen 
£199 



Ihe author of this gome Is 
John Wilson, an esrtremely 
accomplished adventurer 
who supplies many of the 
Helpline solutions Hes used 
all his experience fo create 
on excellent game John is a 
great Fergus McNeil tan, and 
became so ted up waiting 
for The Boggit that he wrote 
his own version. This isn't to 
say this Is a rip-oft at that 
gome lit reached me some 
time before CRL's was re* 
loosed); if is much less do 
rivafive of the original as 
well 

AETOASOG if text-only ond 
Quilled, but nicely presented 
The text is quite lengthy, and 
like In McNeil gomes is not 
really description but 
humorous statements. In 
Johns gome the humour It 
much more gentle, with a 
clever idea or sentence 
causing o smile, as opposed 
to Ihe complex set up ol joke$ 
In The Bog pi I This makes a 
plea so nl change 

Ybu face numerous w w W 



87 



Ulti 



problems on your way; seve- 
ral confront you Immediately, 
ond you are unsure which 1o 
try 1o tackle Brst in the hope 
I hot K1 will enable you to 
solve the others Mosfly, the 
putties ore fun. though re- 
quiring much thought Vo 
cabulary i& with some excep- 
tions* friendly; and the gome 
Is pleasingly responsive to a 
range ol commondv 

AETOASOG is not a classic 
adventure, but Is Ihe best IVe 
seen of Ihe price — tor two 
pounds, exceptionally good 
value Virtually a must for an 
bui novice adventurers. 

Contact. John Wilson, 23 
Spot I and Tops, Cutgale, 
Rochdale Lancashire OL12 
7NX 




CLAWS OF 
DESPAIR 



PJayers 
£1.09 



More a cause of despair as it 
linns oul; another less than 
wonderful offering from Inter- 
ceptor's new Players label. It 
is somewhat betler lhan 
JFTCOESH, but shlf sufleis from 
similar Haws, 

Your quest is lo recover a 
SlaH of Saflrln, which will save 
your land tor reasons not 
guile made clear m the 
slightly Incoherent instruc- 
tions. The game — what I've 
seen of It — Is set In a middle 
earth type civilisation, with 
Jnns and a wafted city, plus a 
wizard and other magic 

Description Is above 
average, generally well writ- 
ten. The lull screen graphics 
are mostly poor though, and 
excruciatingly slow. This Is 
particularly noticeable, and 




frustrating, in a desert maze, 
where the same rather 
dreadful picture is drawn ai 
each of the many ju net ions; 
and since you are killed fre- 
quently, you have to reload 
olien. when the pictures are 
drawn again 

Indeed, death lutks round 
unfairly viriuaTly every corner, 
and usually Ihores no turning 
back, making play frustrat- 
ing, not challenging EXAM- 
INE is rarely responsive, and 
there's an unnecessary pause 
each time you use \l The 



game Is generally unfriendly. 
The problems are tricky, but 
quite original and fun. 

The packaging is well de- 
signed but otherwise hm to- 
tally unimpressed by Players, 
A much better idea would be 
to re-release some old Inter 
cepfor games like Heroes Of 
Karn: they're betler ad ven- 
eres. Ideally suited lo a 
budget price and have de- 
lectable graphics, Ptayers is 
nol budget adventuring at lis 
best j buy Sea base Delta or 
AETOASOG instead. 



THE 

INCREDIBLE 

HULK 

Americana 
Z299 



A re release ol the first 
Quest probe game; courtesy 
of US Golds budget arm. Vou 
play Bruce Banner and his 
monstrous alter ega and. in 
the author's ever- realistic 
style, musi colled some 
gems. 

This was the lirst Scott 
Adams game I played and I 
was bitterly disappointed. 
The major lault Is an intrinsic- 
ally poor design. II relies on 
dirty tricks like having Ihree 
different domes but idenll^ 
caFly external descriptions of 
each, and random distances 
between them (an astound- 
Ingly dum Idea). Nearly half 
Ihe gems can be found by 
entering three simpte com- 
mands in various places. 

The usual Adams I laws are 
her©, like dodgy vocabulary 
and very sparse description 
(complete with "JW offer 
some wordsj. Add to this poor 
quality programming (thank- 
fully it improved wilh laler 
gomes). Among Ihe ways this 



manifests ilself are Ihe sloppy 
presentation ol messages, 
and a peculiar parser bug 
which means some com- 
mands must be entered 
twice before I hey re 
understood. 

The graphics were stun- 
ning when this first came out; 
now some took scrappy but 
most are still rather good 
Shame I hey Wack out every 
time you enter a command. 

There are a lew good 
points, Sometimes when you 
type EXAMINE you ore shown 
a close-up picture, a clever 
idea; and Ihe pics illustrate 
achons as wefl as locations. 
The instructions are impres- 
sively lengthy for a cheaple 
And a few of the puzzles are 
fun, if you can tolerate all the 
laults which make them 
harder. 

Perhaps worth looking at if 
you're an Adams or a graph- 
ics Ian, and certainly betler 
at £3 lhan lull price . . . bul 
still pretty nail. 





3 fl ft € r » li&d b 



in Bruce Ban ft* 
f oo t to m 

UHRT 5HRLL I D( 
bi li i P 
GO-: hi I SCrili! 
I m 


Y ^* 


> I 


hand * 






The incredible 

no 


" 








i HTT ENTER> 





THE HOBBIT 



Melbourne House 
E9.95 



When The Hobbit first came 
out, I was not as amaied as 
all the reviewers ol the Time, 
in laci I disliked the game I 
was unimpressed by the "In* 
dependent" characters (ali 
lhat "Thorin sits down and 
sings about gold" rubbish); 
and I objected to some of 
Ihe hefty EM. 05 (which 

: mod .:>-.ii', expensive 

when compared with an 
overage ol £5 per cassette at 
Ihe time) paying lor a book 
which l, like many other 
peopte, already owned. 
Since then I have become 
an adventure reviewer and 
know what makes a good 
game The ridiculous hype 
has died down and i can 
appreciate the program's 
good points, which are 
numerous. 

Furthermore. I can review 
if honestly without being in 
awe; That said, if Is deser- 
vedly a classic — and the 
game responsible tor inl re- 
ducing so many peopte to 
the wonderful world Of 
adventures, 

The program has aged 
remaikabiy weil: its speed 
and presentation still 
compare favourable with 
anything on Ihe market, as 
does the friendly vocabulary 
and the responsive, helplui 
replies, Ihe graphics are 
variable; some duff, some si HI 
good, but none really poor, 
they lend lo improve the 
further you progress. 

The location descriptions 
are far brieler than 1 
remembered, perhaps too 
short by today's sfemdards; 
However, with all the mes- 
sages and characters wan 
derlng around, Ihere lemolns 
a reasonable amount to be 
read. 

The game has some lovely 
- and now classic — putiles. 



You haven't lived until you've 
escaped the Goblin's dun- 
geon! Another admlrobale 
leature that Is rare even 
today is that many problems 
con be solved In a variety ol 
ways, as can Ihe game tfsell; 
gaining the treasure is by no 
means the sole las k. This 
helps add realism to the 
computer controlled worfd 
and I begin lo see what 
everyone was raving aboul 
Character Interaction Is a 
vital part of the game, and 
well handled. I hough not so 
mind-boggling these days, 
What dia happen, by the 
way. to Ihe other twelve 
dwarves? 

In many respects I prefer 
Ihls lo Ihe lirst Lord Of The 
Rings game, The Hobbit has 
nothing like the same com- 
plexity^ but Is much more 
enjoyable to play, and I feel 
captures the atmosphere ol 
Ihe book better fno photo- 

Strap hs or heavy metal here I}. 
hen again. The Hobbit Is a 
tar less complicated slory. 

The only real problem Is 
the price I would have 
thought past sales would 
have paid far The Hotabif s 
development many limes 
aver by now: yet at £10 I here's 
virtually nothing more 
expensive. Considering Ihe 
book is no longer included, 
its price has hardly changed. 
I'm sure some shops have 
been selling The Hobbit off os 
old stack lor much less, and 
at a mid budget price ol £5, 
or as one at Elite's "Classics", 
this would be a monster hit. 
As it stands; I would soy it's 
sifll worth playing, but make 
your own judgment as to 
whether It is the best use for 
your adventuring budget, 
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Birtbo stood in his comfortable 
tunnel tike halt. To the east 
was the round green door and a 
small window was set high into 
the wal C - 

To the south, was the round 
green toilet, 

8J n(>o also noticed- 
a targe, wooden chest 




Sh iper, Pea/tti 

at i « i * • > . 

Tfie c fill i M ' 



The clioco * ates exp * oded, w i *th a 
loud BABOOM* , blowing Bihbo and 
his &MrroundiYi9S t;o pieces. 



THE BOGGIT 



CPI 
t7 9S 



No matter what the publicity 
says, the Boggil Is a direcl 
Spoof ol M&lbourno House's 

erne as much as Tolkien's 
ok, Or Is (t a rlp-otf? It* a 
thin line between the two 
which author Fergus McNeil 
doe &nr always walk success- 



fully, certain problems being 
identicaf. That said, The 
Boggil is one at the best 
adventures I've reviewed this 
year 

The sheer daftness ol the 
humour li what appeoled to 
many people about McNeil's 

Rrevious mainstream releases 
Ice Bored Of The Rings, and 
devotees will be pleased to 
know the same ran moss 
occun here At the start 
Bimbo Fogg ins has secured 
himsetf In his holft deter- 



mined to avoid any of those 
Increasingly popular adven- 
tures. Before long, meddling 
old Grandad crashes through 
a window, deposits a mes- 
sage with a self destruction 
box ol chocolates and swiftly 
exits, all to the tune of the 
Milk Tray ads. When you 
eventually leave your home 
you are battered by Thorny 
and a bunch of dwarves Into 
participating in Grandads 

rtculior version of The Price 
Right* 



Soon the dwarves sing a 
charming song about how 
they're taking you (who they 
cali "lard ball" and "cement 
head") along on their mission 
(which I hardly need detail] 
so (he dragon will eat you in- 
stead ol them, Later you'll en- 
counter the highly dubious 
Smelrond, the River Anadln 
(great lor rents ol soluble 
pain relief roared quietly 
by") K and my personal tavoui* 
Itos. the spiders who bob 
around "most convincingly" 
on elosilc bands. R&rhaps un- 
surprisingly lavatories also 
loo lure strongly. The humour 
isnl to everyone s taste — I 
dldnl find 11 hilarious - but 
there should be something to 
make most people smile 

Vocabulary is mostly 
friendly, with the exception of 
the word CLlMa which 1* 
often used instead ol ENTER 
eg, CLIMB INTO CHEST. The 
ewer uselul RAM SAVE .LOAD 
option Is Included. 

The sptif screen graphics 
are all extremely attractive: 
with the exception of Adven- 
ture Internationa I's, I'd say 
they're the best Tve seen, 
Many of them are close 
copies ot Melbourne House's, 
and somehow manage to be 
both uncannily accurate and 
an Improvement on the 
original. 

There's more text than in 
the original toa with quite 
Jong, usually witty, location 
descriptions, verbose mes- 
sage* Some events are de- 
scribed by several pages o4 
text The game Is not always 
as responsive as i would 
have liked, but EXAMINE Is 
usually productive and you're 
allowed to do plenty of Irrele- 
vant actions. Another nice 
feature is the characters who 
wander round in convinc- 
ingly independent style: 
there's a clever TALK routine 
toa And yes* Thorny does sit 
down and sing about gold - 
though his song Is somewhat 
cruder In this gome 

There's lots to see but not 
that much to do In the way 
ot actual problems. There's 
one real stumper close to the 
start, otherwise it* (airly 
logical You must pay close 
attention to everything you're 
told though. 

This game has virtually all 
the features I expeci from an 
adventure^ and shows how 
powerlul The Quill utilities 
con bet Because ihere's so 
much, the gome Is in three 
ports; you can move freely 
between fhem reloading 
SAVED positions. A Utile incon- 
venient but far better than 
having less game 

There are a tew bugs and 
the game is no master piece, 
but despite lis laults The 
Bogglt Is an extremely enjoy- 
able and professional adven* 

tun _ 
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Lineage: 4Qp per word 

Semi display: £9. 00 per single column centimetre. 
Ring for information on series bookings/discounts 
[minimum 2.5cm), 

All advertisements in this section must be prepaid. 
Advertisements ere accepted subject to thg terms and conditions 
printed on the advertisement rate card (Available on request) 




01 - 437 0699 

Send your requirements to: 
DUNCAN NEILSON 
ASP Ltd., 1 Golden Square, 
London W1 
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CASSETTE COPIES 
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UTILITIES 



BRICKWORKER 
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SOFTWARE 



ZX81 16K I CMING. Draws lust 
ihree heragrams, prints fesuUs 
CtoQue E299 E^c Hosentoaum 
PO Bom 2156 Jenkirriown Pa. 
19046 USA Postpaid Source 
Listing 

OUSPECTRUM UTILITIES! 
Wide range ol bus wss practical 
programs availabN? SAE/iRC lor 
details {state Micro) SO Micro - 
systems (ZX) PO Bo* 24 Hilchm, 

mm 




TAKE A 
STEP IN 
THE RIGHT 
DIRECTION 



PHONE DUNCAN 
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SPECTRUM REPAIRS 

We expertly repair Spectrums 
for CI 7 incluSTvo of parts and 
labour and return postage 

Specif urns upgraded lo 48K for 
C34 inc Pftft All keyboard 
faults cost only C 1 2 

R A, Elvctronlci, 

133 London Road Sdulh, 

lowoilotl, SuFfolh 

T*l: (OS02J 6628* 



SINCLAIR 1WICC CfHTBI 

■ AfjptOi Z4*u Tufftmmd 

■ CIS •* C0*t g* i*Ad ifiKtiiAv *rth CI W 



QUANTUM 
JJ CfT¥ JUICAOE COVlNTRf CV! 1MI 



INTERCONTINENTAL 
SPECTRUM REPAIRS 

Spcclryrn Plui . £19,95 

Spocirum Keyboard 

FauU» , , , £12.00 

Revet S* I riled with repair £3.00 

UpgrAde 16 K to 4flK £25 TO 

ln||>r|flco 1 , . r El 7. SO 

SpAclrum * Duilcowr ttM 

OL Duilcaver „.... £2.§S 

Prices include pirns. PAP 
Send Unii A Cheque PO to 

M.AK EL EC TRONIC $ 

J?J Tpik Hop4 H*rtL*p»l 

dftHind TSJft »ON 

Til (0-1 Zfl) 1J3199 

Ofwim pbem ted P $0 p&p 
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ACCESSORIES 



SPECTRUM REPAIRS 
1 14,95 induvrvol KOOuf OJrtS AOd| 
Fail r«ll«bt«Mnrl'»rjYqu«Mied«figt , 

i.i ■ i ji t ;i hi Jiriri ]mDiilhigiJ»iin 
i»# For r*lp or Advert *ir>g 

H S CwnptjUf 5*r T lctt Unll ; 

Tti# Oixriprd. Wi^liyi Pptilc^i, 

l«»Nfi PR 4 1BE Tpi r&rr^> fcE*M 



SINCLAIR 
COMPUTER REPAIRS 

M 

h$urS ol f«zt*if>1 

Sptdf um 117.00 ZX-01 C12.U 

SpHlr u m 16 lo 4*M upoT idc US.00 

<in« pari! VAT and mum pattiQvl 

Fo* a I ah iiifj rolikblfl iftfvice. »nd 

mitlvfrn. bti#f dMCf iphorn of Emit ind 

dnqtM Of potlal order to The eipwii 

Capital Computer Service!, 

Unll Hi. Ca'din Woriihom, Ltwli Rd 

E#|t UOOft. CirdiM CFI 5f O 

Ttf-1Q?H) i$1U1 
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COHFUStNG ISN'T IT? 

Ti fc d' trw prpfen*n Htora We h*« iht uptur^r j"d u^crutf 
to aiMst of* ii nopcb ^ comptner dap4f)r pnMn* fg 

* Mi OtflWf M0OUU lor S*«inm Ifi Or 4W UuOi 
•cdnnid — p*w* ri w n a p r fmHy ori^ti — np fat etth 

E3t H 

• «£W * WWiHT iQ9C - Allotfi till hh otmt briQht lAdMy on 
AflDOOut mfipt moMgi; irid manriop-TV 5 »0 produce lull colour 
ptWU OnlytM S0*drum l?l Cfl.H 

miiwlmWmm ***** r *i sh 
n iTiam am. Kwitr hi iuu rti m t# m »« nu 



SCOTLAND'S No 1 
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t OBC CtrJJ OBiC iw^dPERffHgFIAll 



Micna-SERV 



44 0#*f dyfc'i Vifrw 

WtU'LfkJ ln4y*in*l Ar»i 

C«mtwniHld Gil 9HN 

SCDtlirvd 

fri: C^mtwfrihild (OJHr) 3ft 10 



woodholt^e: ilecthicial 

2 Sldlian IW, "iVooiJTiuljio 

Stall wld SI 3 VOL 

bmcijiii ■ Spue Lp urn f#pint froni 119.95 

^r<«lurri pAi* incluVrrt} 
' Only d^tw'tfv SuicJjir pjdl uMd 

* Ol*#C* 4*fw hirn *fOMOd 

* f *H r.4«b*C UPf«PC« 

1 All c««m frticomo 9>S30 Mor>4*y lo 

Sotyf'J.iT- 



ACCESSORIES 



SPECTRUM RESET SWITCH - 
Presents dan 10 your 

computer wtien powot plug puilod 
In and out Only £3.49 incluilve 
Cheque or P.O to Central EtecT- 
rones. St Andrews Si, Greenock 
PA15 1HG Olher accessories, 
Write for freo list 



FOR SALE 



STARCRASH, Moro than just an 
adventure The text roally i% 
some ot the best yet seen on ifoe 
Spectfum 1 Mmrjplay Sap tern* 
bor 86 "M&nrjatory fira for 
Spectrum owners". Tony Bridge 
IPGW) June i9tfv £4 95 inc Pft P 
Irom: Slarcrash Software 
Systems. 1 Waismgham Avenue* 
Manchester M20 8WA 



PHONE NOW ON 

01-437-0626 FOR 

ADVERTISING 

DETAILS. 



WARNING NOTICE 



Advertisements placed in this magazine are to be in strict compliance with our standard conditions (copies of which 
conditions are available on request) and on the clear understanding that the advertiser warrants that his 
advertisement (a) does not mfringe any copyright or condition of sale of any tnteresied party in the adverted 
product 

Further, the advertiser indemnifies the proprietors of this magazine in respect of costs, damages, or any other claims 
brought agarnsl them as a result of legal action arising from the publication of the advertisement 

Any breach of these terms or the said conditions may result rn prosecution of the advertiser by the proprietors 
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ZX COMPUTING OCTOBER 1966 




Trained to kill, you must penetrate the defenses of 
Abraxas, destroy the terrorist RQ* and glide to safety. 



In ease of difficulty, Glider Ridr.-r 
can be obtained from Quicks l1 va 
Ltd ... Umta Und 2. C anion 
Developments. Watery Lane, 
Daraen, Lanes BBG32ET 



ctfrcsjrcuft 



QuicKsilva Ltd.. Victory House. 

Leicester Place, 

London WC2H ?NB. 

Tel: 01-439 0666 
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Ocean Software Limited 

6 Central Street Manchester M2 5NS, 

Telephone: 06 1 832 663 3 Telex: 669977 



